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2 -SULFANYL-BENZIMIDAZOL-l-YL- ACETIC ACID DERIVATIVES AS CRTH2 ANTAGONISTS 

5 

The present invention relates to 2-sxilfanyl-benzoimidazol- 1 -yl-acetic acid derivatives 
and their use as potent "chemoattractant receptor-homologous molecule expressed on 
Th2 cells" (hereinafter called CRTH2) antagonists in the treatment of prostaglandin 
mediated diseases, to pharmaceutical compositions containing these derivatives and to 

10 processes for their preparation. In particular, such derivatives may be used in 
pharmaceutical compositions for the treatment of both chronic and acute 
allergic/immune disorders comprising allergic asthma, rhinitis, chronic obstructive 
pulmonary disease (COPD), dermatitis, inflammatory bowel disease, rheumatoid 
arthritis, allergic nephritis, conjunctivitis, atopic dermatitis, bronchial asthma, food 

15 allergy, systemic mast cell disorders, anaphylactic shock, urticaria, eczema, itching, 
inflammation, ischemia-reperfusion injury, cerebrovascular disorders, pleuritis, 
ulcerative colitis, eosinophil-related diseases, such as Churg-Strauss syndrome and 
sinusitis, basophil-related diseases, such as basophilic leukemia and basophilic 
leukocytosis in humans and other mammals. 

20 Prostaglandin D2 is a known agonist of the thromboxane A2 (TxA2) receptor, the 
PGD2 (DP) receptor and the recently identified G-protein-cbupled "chemoattractant 
receptor-homologous molecule expressed on Th2 cells" (CRTH2). 

The response to allergen exposure in a previously sensitized host results in a cascade 
effect involving numerous cell types and release of a number of cytokines, chemokines, 

25 and multiple mediators. Among these critical initiators are the cytokines interleukin 
(IL)-4, IL-13, and IL-5, which play critical roles in Th2 cell differentiation, 
immunoglobulin (Ig)E synthesis, mast cell growth and differentiation, upregulation of 
CD23 expression, and the differentiation, recruitment, and activation of eosinophils. 
The stimulated release of the array of mediators, causes end-organ damage, including 

30 constriction and hyperresponsiveness, vascular permeability, edema, mucous secretion, 
and further inflammation. 
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Because of the number of responses targeted, corticosteroids have proven to be the 
most effective therapy. Rather than antagonizing these specific responses in a directed 
way, another approach is to alter the immune response, that is, to change the nature of 
the immunological response to allergen. CRTH2 is preferentially expressed on Th2 
5 cells and is a chemoattractant receptor for PGD2 that mediates PGD2-dependent 
migration of blood Th2 cells. Chemoattractants are responsible for the recruitment of 
both Th2 cells and other effector cells of allergic inflammation and may provide the 
conceptual basis for the development of new therapeutic strategies, especially in 
allergic conditions. 

10 ; 

So far, few compounds having CRTH2 antagonistic activity have been reported in the 
patent literature. In GB Patent Specification No. 2388540 Bayer AG claims the use of 
Ramatroban ((3R)-3-(4-fluorobenzene-sulfonamido)- 1 ,2,3 ,4-tetrahydrocarbazole-9- 
propionic acid) for the prophylaxis and treatment of allergic diseases, such as asthma, 

1 5 allergic rhinitis or allergic conjuvatitis. Further, (2-ferf ,-butoxycarbonyl- 1,2,3,4- 
tetrahydro-pyrido[4,3-b]indol--5--yl)-acetic acid and (2-ethoxycarbonyl-l, 2, 3, 4- 
tetrahydro-pyrido[4,3-b]indol-5-yl)-acetic acid are disclosed by Kyle F. et al in two 
patent specifications i.e. in US 5,817,756 and WO 95/07294, respectively. 

20 Furthermore, a certain oral bioavailability of Ramatroban and its ability to inhibit 

prostaglandin D2-induced eosinophil migration in vitro has been reported in Journal of 
Pharmacology and Experimental Therapeutics, 305(1), p.347-352 (2003). ; 

The present invention relates to the use of 2-sulfanyl-benzoimidazol- 1 -yl-acetic acids 
25 of the general Formula I 
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wherein" " -— — r ~- 

R 1 , R 2 , R 3 and R 4 each independently represent hydrogen; alkyl; haloalkyl; halogen; 
nitro; cyano; formyl; methylsulfonyl; or methylcarbonyl; 
n is 0 or an integer from 1 to 10; 
5 r is 0 or the integer 1, preferably 0; 

R 5 , R 6 and R 7 each independently represent hydrogen; alkyl; alkenyl; cycloalkyl; aryl; 
aryloxy; alkylcarbonyl; cycloalkylcarbonyl; alkoxycarbonyl, arylcarbonyl; 
arylalkylcarbonyl; N-alkyl-N-aryl-carbamoy^ 

arylalkyl-N-aryl-carbamoyl; heterocyclyl (especially furanyl, oxazolyl or pyridinyl, all 
10 substituted by alkoxycarbonyl and optionally an additional halogen); heterocyclyloxy 
(especially l-ethyloxycarbonyl-indazol-3-yl-oxy); heterocyclylcarbonyl (especially 
3,4Kiihy(iro-2H^iiinolin-l-yl-carbonyl); or an amino of Formula NR 8 R 9 ; or two of R 5 - 
R 7 together with the carbon atom to which they are attached form cycloalkyl or 
saturated heterocyclyl; 
15 R 8 represents hydrogen or R 9 ; 

R 9 independently from R 8 represents cycloalkyl; cycloalkylalkyl; aryl; 
cycloalkylarylalkyl; arylalkyl; (diaryl)-alkyl; alkylcarbonyl; alkenylcarbonyl; 
cycloalkylcarbonyl; cycloalkylalkylcarbonyl; alkoxycarbonyl; alkoxydicarbonyl; 
arylcarbonyl; arylalkylcarbonyl; arylalkenylcarbonyl; (diaryl)-alkylcarbonyl; 
20 cycloalkylarylalkylcarbonyl; heterocyclylcarbonyl, especially furanylcarbonyl or 

pyridinylcarbonyl; alkylcarbamoyl; arylcarbamoyl; arylalkylcarbamoyl; alkylsulfonyl; 
arylsulfonyl; arylalkylsulfonyl; or 

R 8 and R 9 , together with the nitrogen atom to which they are attached, form a 
heterocyclyl group; 
25 R 11 is hydrogen or methyl, preferably hydrogen; 

and optically pure enantiomers, mixtures of enantiomers, racemates, optically pure 
diastereoisomers, mixtures of diastereoisomers, diastereoisomeric racemates, mixtures 
of diastereoisomeric racemates, meso forms, geometric isomers, and prodrugs of 
compounds in which a prodrug forming group is present, as well as solvates and 
30 pharmaceutical^ acceptable salts of such compounds, and morphological forms; 

for the manufacture of medicaments for the control of disorders responding to CRTH2 
receptor antagonist treatment 
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The present invention also relates to the use of a compound of Formula I as defined 
above, wherein R 1 , R 2 , R 3 and R 4 each independently represent hydrogen, alkyl, 
haloalkyl, halogen, nitro, cyano or formyl; r is 0; and R 11 is hydrogen. 



The present invention relates to compounds of Formula I as defined above, with the 
exception of: 

(2-octylsulfanyl-benzoimidazol-l-yl>aceticacid; 
(2-butylsulfanyl-ben^ 

(2-propylsiilfanyl-benzoimidazol-l-yl)-aceticacid; 
15 (2^thylsulfanyl-benzoimidazol-l--yl)-aceticacid; 
(2-methyls\ilfimyl-benzoimidazol-l -yl)-acetic acid; 
(2-isopropylsulfanyl-benzoimidazol--l-yl)-acetic acid; 

20 

(2-sec-butylsulfanyl~benzoim^ acid; 
2-[(2-methylpropyl)tMo]-li/-benzimidazole-l-acetic acid; 
25 (2-allylsulfanyl-benzoimidazol-l-yl)-aceticacid; 

(2-cyclohexylsulfanyl-benzoimidazol-l-yl)-acetic acid; 
(2-benzylsuffanyl-benzoinud^ 

30 

(2-phenethylsulfanyl-benzoimidazol-l-yl)--acetic acid; 
[2-(naphthalen- 1 -ylmethylsiilfanyl)-benzoimidazol-l -yl]-acetic acid; 
35 {2-[2-(4-te^butyl-phenoxy)-ethylsutf^ acid; 
{2-[2-(4-propoxy-phenoxy)-ethylsulfanyl]-benzoimidazol- 1 -yl} -acetic acid; 
{2-[2-(4-ethoxy-phenoxy)-ethylsulfanyl]-benzoimidazo acid; 

40 

{2-[2-(3,4-dimethyl-phenoxy)-ethylsulfanyl]-benzoimidazol- 1 -yl} -acetic acid; 
{2-[2-(3-methylphenoxy)-ethylsulfanyl]-benzoimidazol- 1 -yl} -acetic acid; 
45 {2-[2-(naphthalen-2-yloxy)-ethylsulfanyl]-benzoimidazoK 1 -yl} -acetic acid; 



WO 2006/021418 



5 



PCT7EP2005/009083 



{2-[2-(4-methoxy-phenoxy)-ethylsu^ acid; 
{2-[2-(4-butoxy-phenoxy)^ acid; 
5 {2-[2-(4-methylphenoxy)-ethylsulf^ 
[2-(2-phenoxy-ethylsulfanyl^ 
{2-[2-(4-ethyl-phenoxy)-ethyte^ 

10 

{2-[2-(2-methylphenoxy)-ethyl acid; 
{2-[2-(4-cMoro-phenoxy)-ethylsutf^ 
15 {2-[2-(2-isopropyl-4-methyl-phenoxy)-e&^ 

{2-[2-(naphthalen- 1 -yloxy)-ethylsiilfanyl]-benzoimidazol^ 
{2-[2-(2,6-dimethyl-phenoxy)^ -yl} -acetic acid; 

20 

{2-[2-(4-isopropoxy-phenoxy)-ethylsul^^ acid; 

{2-[2-(2-fluoro-phenoxy)-ethylsul^^ acid; 

25 {2-[2-(2-methoxy-phenoxy)-ethylsutf^ 

{2-[3-methyl-4-(2-morpholin-4^ 
benzoimidazol-l-yl} -acetic acid (US patent 5,504,082). 

30 A subgroup of novel compounds falling under Formula 1 are those wherein 
R 5 represents hydrogen; 

R 6 represents hydrogen; alkyl; or alkoxycarbonyl; and 
3 5 R 7 represents alkoxycarbonyl; N-alkyl-N-arylalkyl-carbamoyl; N-alkyl-N-aryl- 
carbamoyl; alkylcarbonyl; N-arylalkyl-N-aryl-carbamoyl; arylalkylcarbonyl; 
arylcarbonyl; cycloalkylcarbonyl; heterocyclylcarbonyl; heterocyclyloxy; an amino of 
Formula NR 8 R 9 ; aryl substituted with one or two of alkoxy, alkylcarbonyl, and 
alkoxycarbonyl and optionally an additional halogen; or heterocyclyl substituted with 
40 alkylcarbonyl, cycloalkylcarbonyl, alkoxycarbonyl, arylcarbonyl, arylalkylcarbonyl, 
(diaryl)alkyl carbonyl or heterocyclylcarbonyl and optionally an additional halogen; or 

R 6 represents alkyl or alkoxycarbonyl and R 7 represents aryl; or 
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- R 6 and R 7 together with the carbon atom to which they are attached form cycloalkyl or 
saturated heterocyclyl. 

The present invention especially relates to compounds of Formula I, wherein 
5 R 1 , R 2 , R 3 and R 4 each independently represent hydrogen; alkyl; haloalkyl; halogen; 
nitro; cyano; formyl; methylsulfonyl; or methylcarbonyl; 
n is 0 or an integer from 1 to 5; 
r is 0 or the integer 1 ; 

R 5 , R 6 and R 7 each independently represent hydrogen; alkyl; alkenyl; cycloalkyl, 

10 especially cyclohexyl; aryl, wherein aryl is especially phenyl, optionally mono- or di- 
substituted wherein the substitutents are independently selected from the group 
consisting of hydroxy-alkyl, alkoxy, alkoxyalkyl, alkoxycarbonyl, halo, alkylcarbonyl, 
phenyl, 2,3-dihydro-indole-l-carbonyl, alkylcarbamoyl, morpholine-4-carbonyl, 
benzylcarbamoyl, N,N-dialkylcarbamoyl, N-alkyl-N-benzyl-carbamoyl, hydroxyalkoxy 

1 5 and benzoyl, or wherein aryl is especially 3-oxo-indan-5-yl or 8-oxo-5,6,7,8- 
tetrahydro-naphthalen-2-yl, both substituted by alkoxy; aryloxy, wherein aryl is 
especially naphthyl or phenyl, wherein phenyl is optionally substituted by halo; 
alkoxycarbonyl; arylcarbonyl, wherein aryl is especially phenyl; N-alkyl-N-aryl- 
carbamoyl, wherein aryl is especially phenyl; N-alkyl-N-arylalkyl-carbamoyl, wherein 

20 aryl is especially phenyl; N-arylalkyl-N-aryl-carbamoyl, wherein aryl is especially 
phenyl; heterocyclyl, especially furanyl, oxazolyl or pyridinyl, all substituted by 
alkoxycarbonyl and optionally an additional halogen; heterocyclyloxy, especially 1- 
alkoxycarbonyl-indazol-3-yl-oxy; heterocyclylcarbonyl, especially 3,4-dihydro-2H- 
quinolin-l-yl-carbonyl; or an amino of Formula NR 8 R 9 ; or two of R 5 -R 7 together with 

25 the carbon atom to which they are attached form cycloalkyl, especially cyclopentyl, 
cyclohexyl or bicyclo[4.2.0]octa-l,3,5-trien-7-yl; or or two of R 5 -R 7 together with the 
carbon atom to which they are attached form saturated heterocyclyl, especially a 5- or 
6-membered nittogen containing saturated heterocyclyl containing one nitrogen ring 
atom (preferably piperidin-3-yl or pyrrohdin-3-yl), wherein this nitrogen ring atom 

30 contains a substituent R 10 , wherein R 10 is as defined hereinbelow; 
R 8 represents hydrogen or R 9 ; 
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R 9 independently -from R 8 represents cycloalkyl, especially cyclopropyl or cyclohexyl; 
cycloalkylalkyl, wherein cycloalkyl is especially cyclohexyl; aryl, especially phenyl 
which is optionally substituted by alkoxycarbonyl or piperidinyl; arylalkyl, wherein 
aryl is especially phenyl; (diaryl)-alkyl, wherein aryl is especially phenyl; 

5 alkylcarbonyl; cycloalkylcarbonyl, wherein cycloalkyl is especially cyclopropyl or 
cyclohexyl; cycloalkylalkylcarbonyl, wherein cycloalkyl is especially cyclopentyl; 
alkoxycarbonyl; alkoxydicarbonyl; arylcarbonyl, wherein aryl is especially naphthyl or 
phenyl, wherein phenyl is optionally substituted by alkoxy, halogen or phenyl; 
arylalkylcarbonyl, wherein aryl is especially phenyl, and wherein the alkyl moiety may 

1 0 optionally be substituted by cyclohexyl; arylalkenylcarbonyl, wherein aryl is especially 
phenyl; (diaryl)-alkylcarbonyl, wherein aryl is especially phenyl; heterocyclylcarbonyl, 
wherein heterocyclyl is especially furanyl or pyridinyl; alkylcarbamoyl; arylcarbamoyl, 
wherein aryl is especially phenyl; arylalkylcarbamoylj wherein aryl is especially 
phenyl; alkylsulfonyl; arylsulfonyl, wherein aryl is especially phenyl; arylalkylsulfonyl, 

15 wherein aryl is especially phenyl; or 

R 8 and R 9 , together with the nitrogen atom to which they are attached, form a 
heterocyclyl group, especially 1 ,3-dioxo-l ,3-dihydro-isoindol-2-yl, 2,3-dihydro-l - 
ethyloxycarbonyl-3-oxo-indazol-2-yl, l-oxo-l,3-dihydro-isoindol-2-yl, 2-oxo-2,3- 
dihydro-benzoimidazol-l-yl, l-oxo-lH-phthalazin-2-yl, 2,4-dioxo-l,4-dihydro-2H- 

20 quinazolin-3-yl, or l,l,3-trioxo-l,3^ydro-lX 6 -ben2X)[d]isotbiazol-2-yl; and 
R 11 is hydrogen or methyl; 
with the exception of the following compounds: 
(2<>ctylsulfanyl-benzoimidazol-l -yl)-acetic acid; 
(2-butylsulfanyl-benzoimidazol- 1 -yl>acetic acid; 

25 (2-propylsulfanyl-benzoimidazol- 1 -yl)-acetic acid; 
(2^mylsmfanyl-benzoimidazol- 1 -yl)-acetic acid; 
(2-methylsulfanyl-benzoimidazol-l-yl)-aceticacid; 
(24sopropylsulfanyl-benzoimidazol-l-yl>acetic acid; 
(2-jec-butylsulfanyl-ben2»imidazol-l-yl)-aceticacid; 

30 (2-isobutylsulfanyl-benzoimidazol-l-yl)-aceticacid; 
(2-aUylsulfanyl-benzoimidazol-l-yl)-acetic acid; 
(2^yclohexylsulfanyl-benzoimidazol-l-yl)-acetic acid; 
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(2-benzylsiilfanyl-benzoimidazol-l-yl)-aceticacid; • - 

(2-phenethylsulfanyl-benzoimidazol-l -yl)-acetic acid; 

[2-(naphtb^en-l-ylmethylsulf^ acid; 

{2-[2-(4-te^butyl-phenoxy)-emylsul^ 
5 {2-[2-(4-propoxy-phenoxy)-emylsu^ 

{2-[2-(4-emoxy-phenoxy)-emylsulfanyl]-^^ acid; 

{2-[2-(3,4-dimemyl-phenoxy)-e%lsulf^^ acid; 

{2-[2-(3-memylphenoxy)-emylsulfanyl^ acid; 

{2-[2-(naphmalen-2-yloxy)-emylsutf^ 
10 {2-[2-(4-memoxy-phenoxy)-e%lsuifanyl>^ acid; 

{2-[2K4-bvitoxy-phenoxy)-ethylsulfanyl]-benzoimidazol-l-yl}-acetic acid; 

{2-[2^(4-memylphenoxy)-emylsutf^ 

[2-(2-phenoxy^thylsulfanyl)-benzoimidazol-l-yl]-acetic acid; 

{2-[2-(4-ethyl-phenoxy)-e%lsu^ 
15 {2-[2<2-methylphenoxy)^%lsidfanyl]-benzoimidazol-l-yl} -acetic acid; 

{2-[2<4-cWoro-phenoxy)-ethylsxilfanyl]-benzoimidazol-l^ 

{2-[2-(2-isopropyl4-methyl-phenoxy)-ethylsulfanyl]-benzoim 

{2-[2-(naphthalen-l-yloxy)-etoylsulf^^ acid; 

{2-[2-(2,6-Dimemyl-phenoxy)-etoylsu^ 
20 {2-[2-(4-isopropoxy-phenoxy)-ethylsulfanyl]-benzoimidazol-l-yl}-acetic acid; 

{2-[2-(2-fluoro-phenoxy)-emylsu^ 

{2-[2-(2-methoxy-phenoxy)-ethylsulfanyl]-benzoimidazol-l-yl}-acetic acid; and 
{2-[3-me%l-4-(2-morpholin-4-yl-ethylsulfanyl)-pyridin^ 
benzoimidazol-l-yl}-acetic acid. 

25 

In the above compounds of Formula I, aryl groups (preferably phenyl or naphthyl, 
especially phenyl) present as R 5 -R 8 , especially R 5 -R 9 , alone or in combination, are 
preferably unsubstituted or mono- or di-substituted with substituents independently 
selected from lower alkyl; lower alkoxy; halogen; cyano; lower alkoxycarbonyl; lower 
30 alkylcarbonyl; aryl, especially phenyl; aryl-lower alkyl; cycloalkyl; and heterocyclyl, 
such as especially piperidinyl. 
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In another embodiment,- arylgroups (preferably phenyl, naphthyl, 3-oxo-indan-5ryl, or 
8-oxo-5,6,7,8-tetrahydro-naphthalen-2-yl, especially phenyl) present as R 5 -R 9 , alone or 
in combination, are preferably unsubstituted or mono- or di-substituted with 
substituents independently selected from lower alkyl; hydroxy-lower alkyl; lower 
5 alkoxy; lower alkoxy-lower alkyl; halogen; cyano; lower alkoxycarbonyl; lower 

alkylcarbonyl; aryl, especially phenyl; aryl-lower alkyl; cycloalkyl; 2,3-dihydro-indole- 
1-carbonyl; lower alkylcarbamoyl; morpholine-4-carbonyl; aryl-lower alkylcarbamoyl, 
especially benzylcarbamoyl; N,N-di-lower alkylcarbamoyl; N-lower alkyl-N-aryl- 
lower alkyl-carbamoyl, especially N-Iower alkyl-N-benzyl-carbamoyl; hydroxy-lower 
10 alkoxy; arylcarbonyl, especially benzoyl; and heterocyclyl, such as especially 

piperidinyl. Preferably the substitutents are independently selected from hydroxy-lower 
alkyl; lower alkoxy; lower alkoxy-lower alkyl; halogen; lower alkoxycarbonyl; lower 
alkylcarbonyl; phenyl; 2,3-dihydro-indole-l-carbonyl; lower alkylcarbamoyl; 
morpholine-4-carbonyl; benzylcarbamoyl; N,N-di-lower alkylcarbamoyl; N-lower 
1 5 alkyl-N-benzyl-carbamoyl; hydroxy-lower alkoxy; benzoyl; and piperidinyl. 

Where two of R 5 -R 7 together with the carbon atom, to which they are attached, form 
saturated heterocyclyl (preferably piperidinyl or pyrrolidinyl), this group may contain 
one nitrogen atom which is substituted with R 10 , wherein R 10 represents 
20 alkylcarbamoyl; alkylcarbonyl; alkoxycarbonyl; alkylsulfonyl; arylalkylcarbamoyl; 
arylalkylcarbonyl; arylalkoxycarbonyl; arylalkylsulfonyl; arylcarbamoyl; arylcarbonyl; 
aryloxycarbonyl; arylsulfonyl; cycloalkylcarbamoyl; cycloalkylcarbonyl; 
cycloalkyloxycarbonyl; cycloalkylsulfonyl; heterocyclylcarbamoyl; 
heterocyclylcarbonyl; heterocyclyloxycarbonyl; or heterocyclylsulfonyl. 

25 

In another preferred embodiment of the invention R 5 -R 7 together with the carbon atom, 
to which they are attached, form saturated heterocyclyl (preferably piperidinyl or 
pyrrolidinyl), this group may contain one nitrogen atom which is substituted with R 10 , 
wherein R 10 represents alkylcarbamoyl; alkylcarbonyl; alkoxycarbonyl; alkylsulfonyl; 
30 arylalkylcarbamoyl; arylalkylcarbonyl; arylalkoxycarbonyl; arylalkylsulfonyl; 

arylcarbamoyl; arylcarbonyl; (diaryl)-alkylcarbonyl; aryloxycarbonyl; arylsulfonyl; 
arylalkenylsulfonyl; cycloalkylcarbamoyl; cycloalkylalkylcarbonyl; 
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cycloalkylcarbonyl; cycloalkyloxycarbonyl; cycloalkylsulfonyl; 
heterocyclylcarbamoyl; heterocyclylcarbonyl; heterocyclyloxycarbonyl; or 
heterocyclylsulfonyl. Preferably R 10 represents alkylcarbonyl; alkylsulfonyl; 
arylalkylcarbonyl, wherein aryl is especially phenyl; arylalkoxycarbonyl, wherein aryl 
5 is especially phenyl; arylalkylsulfonyl, wherein aryl is especially phenyl; arylcarbonyl, 
Wherein aryl is especially phenyl substituted by alkoxy or halo or wherein aryl is 
naphthyl; (diaryl)-alkylcarbonyl, wherein aryl is especially phenyl; arylsulfonyl, 
wherein aryl is especially phenyl substituted by alkyl or alkoxy or wherein aryl is 
naphthyl; arylalkenylsulfonyl, wherein aryl is especially phenyl; 
.0 cycloalkylalkylcarbonyl, wherein cycloalkyl is especially cyclopentyl; 

cycloalkylcarbonyl, wherein cycloalkyl is especially cyclohexyl; heterocyclylcarbonyl, 
wherein heterocyclyl is especially furyl; or heterocyclylsulfonyl, wherein heterocyclyl 
is especially thienyl. 

15 Preferably, in a compound of Formula I substituents R l , R 2 , R 3 and R 4 each 

independently represent hydrogen; methyl; trifluoromethyl; fluoro, chloro, bromo; 
nitro; cyano; formyl; methylsulfonyl; or methylcarbonyl. 

Also preferably, in a compound of Formula I substituents R 1 , R 2 , R 3 and R 4 each 
20 independently represent hydrogen; methyl; trifluoromethyl; fluoro, chloro, bromo; 
nitro; cyano; or formyl. 

In the subgroups (aspects) enumerated below R'-R 4 are as above or as in Formula I. 

25 In a preferred aspect, n in Formula I is 1 or 2; R 5 and R 6 each represent hydrogen; R 7 
represents an amino of Formula NR 8 R 9 ; 
R 8 represents hydrogen or R 9 ; and 

R 9 independently from R 8 represents cycloalkyl; cycloalkylalkyl; aryl; arylalkyl; 
(diaryl)-alkyl; alkylcarbonyl; cycloalkylcarbonyl; cycloalkylalkylcarbonyl; 
30 alkoxycarbonyl; alkoxydicarbonyl; arylcarbonyl; arylalkylcarbonyl; 

arylalkenylcarbonyl; <diaryl)-alkylcarbonyl; heterocyclylcarbonyl; alkylcarbamoyl; 
arylcarbamoyl; arylalkylcarbamoyl; alkylsulfonyl; arylsulfonyl; arylalkylsulfonyl, 
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wherein aryl groups present as R 8 and/or R 9 , alone or in combination with other groups, 
preferably represent phenyl or naphthyl, especially phenyl, wherein the phenyl is 
optionally substituted by alkoxy, alkoxycarbonyl, halogen, phenyl or piperidinyl; or 
R 8 and R 9 , together with the nitrogen atom to which they are attached, form a 
5 heterocyclyl group, wherein said heterocyclyl group preferably represents 1 ,3-dioxo- 
l,3-dihydro-isoindol-2-yl, 2,3-dmydro-l^%loxycarbonyl-3^oxo-indazol-2-yl, 1-oxo- 
l,3-dmydro4somdol-2-yl,2K)xo-2,3-dmydro-ben2»iniicl^ 
phmalazm-2-yl, 2,4-<hoxo-l,4-^ 
dihydro-lX 6 -benzo[d]isothiazol-2-yl. 

10 

In another preferred embodiment, n in Formula I is 2 or 3, especially 1 or 2; R 5 and R 6 
each represent hydrogen; R 7 represents an amino of Formula NR 8 R 9 ; 
R 8 represents hydrogen; and 

R 9 represents cycloalkyl; aryl; arylalkyl; (diaryl)-alkyl; alkylcarbonyl; cycloalkyl- 
15 alkylcarbonyl; cycloalkylcarbonyl; alkenylcarbonyl; alkoxycarbonyl; 

alkoxydicarbonyl; arylcarbonyl; arylalkylcarbonyl; (diaryl)-alkylcarbonyl; 

heterocyclylcarbonyl; alkylcarbamoyl; arylcarbamoyl; arylalkylcarbamoyl; 

alkylsulfonyl; arylsulfonyl; arylalkylsulfonyl; or 

R 8 represents cycloalkyl; arylalkyl; aryl; alkoxycarbonyl; and 
20 R 9 represents cycloalkyl; cyclylalkyl-alkyl; aryl; arylalkyl; (diaryl)-alkyl; cycloalkyl- 

alkylcarbonyl; alkylcarbonyl; arylalkylcarbonyl; (diaryl)-alkylcarbonyl; 

alkylcarbamoyl; arylcarbamoyl; arylalkylcarbamoyl; alkylsulfonyl; arylsulfonyl; 

arylalkylsulfonyl; or 

R 8 and R 9 , together with the nitrogen atom to which they are attached, form a 
25 phthalazinyl; isoindolyl; benzoimidazolyl; indazolyl; quinazolinyl; or benzpisothiazolyl 
ring system, such as especially l,3-dioxo-l,3-dihydro-isoindol-2-yl, 2,3-dihydro-l- 
ethyloxycarbonyl-3-oxo-indazol-2-yl, l-oxo-l,3-dihydro-isoindol-2-yl, 2-oxo-2,3- 
dihydro-benzoimidazbl-l-yl, l-oxo-lH-phthalazin-2-yl, 2,4-dioxo-l,4-dihydro-2H- 
quinazolin-3-yl, or l,l,3-trioxo-l,3-dmydro-lX 6 -benzo[d]isothiazol-2ryl. 

30 

In a preferred aspect of the invention, R 8 represents hydrogen; and 
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R 9 represents particularly-3-phenyl-acryl6yl; butoxycarbonyl, fe^butoxycarbonyl; 
ethoxydicarbonyl; propylcarbamoyl; 2,2-dimethyl-propionyl; 3,3-dimethyl-butyryl, 3- 
octanoyl, pentanoyl; butane-l-sulfonyl; 4-piperidin-l-yl-phenyl, phenyl; 2,2-diphenyl- 
ethyl, 3-benzyl; 2-cyclohexyl-2-phenyl-acetyl, 3,3-diphenyl-propionyl, 3-phenyl- 

5 propionyl, diphenylacetyl, phenylacetyl; phenylmethanesulfonyl; phenylcarbamoyl; 4- 
bromo-benzoyl, 4-methoxy-benzoyl, benzoyl, biphenyl-4-carbonyl, naphthalene-1- 
carbonyl, benzenesulfonyl; cyclohexanecarbonyl, cycloprppanecarbonyl, 3- 
cyclopentyl-propionyl; furan-2-carbonyl, orpyridine-3-carbonyl; or 
R 8 represents particularly butoxycarbonyl, /erNbutoxycarbonyl; 4-carboethoxyphenyl, 

10 4-piperidin-l-yl-phenyl, phenyl; benzyl, 2,2-diphenyl-ethyl, phenethyl; cyclopropyl; 
and 

R 9 represents particularly propylcarbamoyl; pentanoyl; butane-1 -sulfbnyl; 4-piperidin- 
l-yl-phenyl, phenyl; benzyl, phenethyl, 2,2-diphenyl-ethyl; benzylcarbamoyl; 2- 
cyclohexyl-2-phenyl-acetyl, 2-phenylacetyl, 3,3-diphenyl-propionyl, diphenylacetyl, 
1 5 phenylmethanesulfonyl; phenylcarbamoyl; benzenesulfonyl; cyclohexyl, cyclopropyl; 
or cyclohexylmethyl; or 

R 8 and R 9 , together with the nitrogen atom to which they are attached, represent 
particularly l-oxo-lif-phthalazin-2-yl; l-oxo-l,3-dihydro-isoindol-2-yl; 2-oxo-2,3- 
dmydro-benzoimidazol-l-yl; l-ethoxycarbonyl-3-oxo-2,3-dihydro-indazole-2-yl; 2,4- 
20 (uoxo-l,4-dmydro-2/f-quinazolin-3-yl; or l,3-dioxo-l,3-dihydro-isoindol-2-yl; 1,1,3- 
trioxo-1 ,3-dihydro-l X 6 -benzo[d]isothiazol-2-yl. 

In another preferred aspect, n in Formula I is 0; 
R 5 and R 6 each represent hydrogen; 
25 R 7 represents phenyl; furanyl, oxazolyl, pyridinyl or thiazolyl, all substituted wim one 
or two of alkoxy, alkylcarbonyl, and alkoxycarbonyl and optionally an additional 
halogen. 

In this aspect, R 7 represents particularly halogen or alkoxy substituted 
(alkoxycarbonyl)phenyl; (alkylcarbonyl)phenyl; (alkoxycarbonyl)furanyl, or 
30 (alkoxycarbonyl)pyridinyl; 
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- more particularly halogen or alkoxy substituted 3-(alko3^carbonyl)phenyl; 3- 
(alkylcarbonyl)phenyl; 5-(alkoxycarbonyl)furan-2-yl, 5-(alkoxycarbOnyl)pyridin-3-yl; 
or 4-(alkoxycarbonyl)pyridin-2-yl; 

most particularly, R 7 represents 3-(methoxycarbonyl)phenyl; 2-bromo-3- 
5 (methoxycarbonyl)phenyl, 4-bromo-3-(methoxycarbonyl)phenyl, 5-bromo-3- 
(metooxycarbonyl)phenyl, 2-brom 

(methoxycarbonyl)phenyl; 3-acetyl-phenyl, 5-acetyl-2-methoxy-phenyl; 5- 
(methoxycarbonyl)pyridine-3-yl, 6-chloro-4-(methoxycarbonyl)pyridine-2-yl; or 5- 
(ethoxycarbonyl)furan-2-yl; most preferred 5-acetyl-2-methoxy-phenyl. 

0 • 

A preferred embodiment of the invention n in Formula I is 0; R 5 and R 6 each represent 
hydrogen; and R 7 represents phenyl, optionally mono- or di-substituted wherein the 
substitutents are independently selected from the group consisting of hydroxy-alkyl, 
alkoxy, alkoxyalkyl, alkoxycarbonyl, halo, alkylcarbonyl, phenyl, 2,3-dihydro-indole- 

15 l-carbonyl,alkylcarbamoyl,morpholnie-4-carbonyl,benzylcarbam 

dialkylcarbamoyl, N-alkyl-N-benzyl-carbamoyl, hydroxyalkoxy and benzoyl; or R 
represents 3-oxo-indan-5-yl or 8-oxo-5,6,7,8-tetrahydro-naphthalen-2-yl, both 
substituted by alkoxy. 

20 In a more preferred aspect, n in Formula I is 1; 
R 5 represents hydrogen; 

R 6 and R 7 together with the carbon atom to which they are attached form a 5- or 6- 
membered nitrogen containing saturated heterocyclyl containing one nitrogen ring 
atom, wherein this nitrogen ring atom contains a substituent R 10 , wherein R 10 is as 
25 defined hereinabove; 

most preferred in this aspect, R 6 and R 7 form a piperidinyl, particularly a piperidin-3-yl 
ring; and 

R 10 represents particularly acetyl, butyryl, heptanoyl; 1-phenylacetyl, 3-phenyl- 
propionyl, diphenylacetyl; naphthalene-l-carbonyl, 2-methoxy-benzoyl, 3-chloro- 
30 benzoyl, 4-bromo-benzoyl; 1 -cyclohexanecarbonyl, 3-cyclopentyl-propionyl; or furan- 
2-carbonyl, most preferred butyryl. 
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Most preferred novel compounds of the present invention include: 
{2-[3-(butoxycarbonyl-phene%l-amino)-propylsulfany 

acetic acid; 

rac [2<3-{(2-cyclohexyl-2-pte^^ 
5 propylsxilfanyl)-benzoimidazol-l-yl]-acetic acid; and 

[2-(5-acetyl-2-methoxy-benzyte acid. 

The present invention also especially relates to a compound selected from: 
[2<5-acetyl-2-methoxy-ben^ acid; 
0 rac [2-(l-butyryl-piperidm^^ acid; 
{2-[3-(butoxycarbonyl-phe 
acid; 

{2-[3-(pentanoyl-phenethyl-amm^ acid; 
and pharmaceutically acceptable salts, especially the sodium salt, of these compounds. 

15 

Particularly preferred novel compounds of the present invention include: 

{2-[3-(butoxycarbonyl-phene%^ 

acid and its sodium salt; 

{2-[3-(pentanoyl-phenethyl-ammo>^^ acid; 
20 (2-{3-[(2,2-diphenyl-e%l)^ 
acetic acid; 

[2-(3-methoxycarbonyl-benzylsulfanyl)^ acid; 

rac {2-[l-(44>romo-benzoyl)-piperi^ 

acid; 

25 rac [2^1-butyryl-piperidm^ acid; 
{2-[(6-methoxy-3-methoxycarbonyl>^ 

[5-fluoro-2-(3-methoxycarbonyl-benzyl^ acid and 

its 6-fluoro regioisomer; 
{2-[(6-bromo-3-methoxycarbonyl)-ben^ 
30 [2<3-{butyloxycarbonyl-[(4^%lo^ 
benzoimidazoH-yl]-acetic acid; 
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[5-cyano-2-(3Htnethoxyc^ acid and 

its 6-cyano regioisomer; 

[2-(4-ethyloxycarbonyl-butyl^ acid; 
[2<3-{diphenylacetyl-[(4-ethyloxycarbonyl)-phenyl]-an^ 

5 benzoimidazol-l-yl]-acetic acid; 
[2-(3-{[(4^%loxycarbo^ 
benzoimidazol-l-yl]-acetic acid; 
rac {2-[l-(furan-2-carbbny^^ 
acid; 

10 {2-[3-(benzyl-butoxycarbonyl-amino)-propylsulf^ 
acid; 

rac {2-[l-(3-phenyl-propionyl)-piperi^ 
acetic acid; 

(2-{3-[(4-ethyloxycarbonylphen^ 
15 benzoimidazol-l-yl)-aceticacid; 
{2-[3-(benzyl-pentan^^ 
{2-[3-(cyclopropyl-diphenyla^ 
acid; and 

[2-(3-{diphenylpropionyl-[(4^ 
20 benzoimidazol-l-yl]-aceticacid. 

Preferred novel compounds of the present invention include: 

rac [2-(l-methyl-2-oxo-2^ acid; 

[2-(3-methoxycairbonyl-benzylsxilfanyl)-5-tri 
25 acid and its 6-trifluoromethyl regioisomer; 

[2-(3,3-diphenyl-propylsulfany^ acid; 

(2-benzyls\ilfanyl-5-nitro-benzoimidazol- 1 -yl)-acetic acid and its 6-nitro isomer; 

{2-[3-(l -phenethyl-3 -propyl-ureido)-propylsidfanyl]-benzoimidazol- 1 -yl} -acetic acid; 

rac {2-[l -(3-cMoro-benzoyl)~piperidin-3-ylm^ -acetic 
30 acid; 

{2-[3-(l ,3-dioxo-l ,3-dihydro-isoindol-2-yl)-propylsulfanyy - 
yl} -acetic acid; 
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{2-[3KU>trioxo-l,3-dihydro4k 6 ^ 

benzoimidazol-l-yl}-acetic acid; 
(2-{34(2>diphenyl-ethyl)-(3>^ 
benzoimidazol- l-yl)-acetic acid; 
5 (2-{3-[cyclopropyl-(33-diphenyl-propto^^ 
yl)-acetic acid; 

rac(2-{3-[(2-cyclohexyl-2-phenyl-acetyl^^ 
benzoimidazol- 1 -yl)-acetic acid; 
(2-{3-[diphenylacetyl-(2>diphenyl-emyl)-a^ 

10 yl)-acetic acid; 

rac [2Kl-heptanoyl-piperidm-3-ylm^^ 
{2-[3-(3,3-<Mphenyl-propionylamtoo^ 
(2-{3-[(butane-l-sulfonyl)-phenemyl-ai^ 
acetic acid; 

15 {2-[3-(benzyl-(phenymiethanesulfonyl)-ammo)-propylsulfanyl]-ben^ 
acetic acid; 

(2-{3-[(2,2-diphenyl-emyl)-(phenyla^ 
yl)-acetic acid; 

{2-[3-(benz»nesvilfonyl-cyclopropyl-ammo)-propylsulfanyy 

20 acetic acid; 

{2-[3-(phenemyl-(phenylmemanesulfonyl)-a^ 

yl}-acetic acid; 

[2-(3,3-diphenyl-propyls\ilfanyl)-benzoinudazol-l^ 
{2-[3-(phenemyl-(phenyla<ietyl)am^ 
25 acid; 

{2-[3-(diphenylacetyl-phenemyl-ammo)-propylsulfanyl]-benzoi^ 
acid; 

(2-{[(2-cMoro-4-memyloxycarbonyl)-pyri^ 
yl)-acetic acid; 

30 rac [2-(bicyclo[4.2.0]octa-l,3,5-trien-7-yls\ilfanyl)-benzoirnid^ acid; 
[2-(3-acetyl-benzylsulfanyl)-benzoinudazol-l-yl]-acetic acid; 
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[5-fluoro-2-(2-phenoxy-ethylsulfanyl>ben2»imidazol-l-yl]-acetic acid and its 6-fluoro 
regioisomer; 

[2-(3-phenylmemanesulfonylam^ acid; 
[2<4-e%loxycarbonyl-butyteu^ 
5 {2-[3<l,3-diox6-13-dihydro-isoiDdol-2-yl)-pr6pylsulf^ 

acetic acid; 

{2-[3<l,3-dioxo-13-dihydro4so^ 
yl}-acetic acid; 

(2-{3-Iphenylmethanesulfonyl-(4-piperidin-l-yl-phenyl)-aniin 

10 benzoimidazol-l-yl)-acetic acid; . fe • 

[2-(4-e%loxycarbonyl-butylsulfanyl)-5-fluoro-benzoimidaro 

6-fluoro regioisomer; 

[2-(3-diphenylacetylammo-propylsidfanyl>5-nitro-benzoim 

{2-[3-(cyclopropyl-(phenylmemanesulfo^^ 
15 yl}-acetic acid; 

{2-[(5-bromb-3-methoxycarbonyl)-ben2ylsulfanyl]-benzom^ 

{5-mtro-2-[2-(4-cWoro-phenoxy)-emylsulfanyl]-benzoimida^ 

[2-(3,3-diphenyl-propylsulfanyl)-5-^^ 

{2-[3-(2,4-dioxo-l,4-dmydro-2H-quinazo^ 
20 yl}-acetic acid; 

{2-[3-(benzyl-(phenylacetyl)-am^ 

(2-{3-[(2,2-dUphenyl-ethyl)-(phenymiethanesulfonyl)-ammo]-propy 
benzoimidazol-l-yl)-aceticacid; 

rac [2-(l-ac«ryl-piperidm-3-ymiethylsulfanyl)-benz»iim acid; 
25 (2-{3-I>enzyl-(3,3-diphenyl-propionyl)-amino]-propykulfanyl}-benro 
acetic acid; 

{2-[3-(cyclopropyl-(phenylacetyl)-ammo)-propylsulfanyl]-benTO 
acid; 

rac [2-(l-me%ioxycarbonyl-l-phenyl-memylsiilfanyl)-benzoimidazol- 
30 acid; 

{2-[3-(butoxycarbonyl-cyclohexyl-amm^ 
acid; 
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[2-(3-diphenylacety^ acid; 
{2-[3-(l,3-cttphenyl-ureido)-propyl^^ 
(2-benzylsulfanyl-6-nitro-benzoi^ acid; 
rac [2-(l-diphenylacetyl-piperid^ 
5 acid; 

{2-[3-(cyclopropyl-pentanoyl-amino)-propylsiilf^ acid; 

(2-{3-|l)enzenesulfonyl-^ 

benzoimidazol-1 -yl)-acetic acid; 

{2-[3-(beiizyl-(tiphehylacety^^ acid; 
10 {2-[3-(fe^butoxycarbonyl-phenyl-am^ 
acid; 

[2-(3-phenyl-propylsulfanyl)-benzoimidazo^ 
[2-(3-methoxycarbonyl-benzylsu^^ 

[2-(3-benzenesulfonylamino-propy^ acid; 
15 {2-[3-(l-benzyl-3-propyl-ureido)-pro^ acid; 
(2-{3-[l -(2,2-diphenyl-e%l)-3-propyl-ura^ -benzoimidazol-1 -yl)- 

aceticacid; 

[2-(4-ethyioxycarbon^^ 
acid and its 6-trifluoromethyl regioisomer; 
20 [5-cyano-2-(4-ethyloxycarbonyl-bu^^^ 1 -yl]-acetic acid and its 

6-cyano regioisomer; 

[2-(5-ethyloxycarbonyl-pentylsulfanyl)-benzoimid^ 

(2-{3-[(33-diphenyl-propionyl>^ 

acetic acid; 
25 {2-[3-(butoxycarbonyl-(cyclohex^ 

yl}-acetic acid; 

(2-{3-[te^butoxycarbonyH^ 

benzoimidazol-1 -yl)-acetic acid; 

(2-{3-[phenylacetyl-(4-piperidin-K^^ 
30 l-yl)-acetic acid; 

{2-[3K2,3-d%cko-l-ethyloxy^ 

benzoimidazol-1 -yl} -acetic acid; 
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rac {2-[l-(3-cyclopentyl-propionyl)-piperi^ 
yl) -acetic acid; 

(2-{3-[te^butoxycarbonyl-(2>^ 
benzoimidazol- 1 -yl)-acetic acid; 
5 {2-[3-(benzenesvilfonyl-phenethyl-amino)-propylsulfanyl]-be 

acid; and 

{2-[5-(3,4-dihydrc-2i/-quinolin-l-yl)-5-oxo-pentylsulfanyl]-be^ 
acetic acid. 

10 Further preferred novel compounds of the present invention include: 

{2-[3-(phenyl-phenylacetyl-ammo)-propylsulfanyl]-benzoinnd acid; 
(2-{3-[(3,3-diphenyl-propionyl)-phenethyl-amino]-propylsulfahyl}-ben^ 

yl)-acetic acid; 

rac [2-(l-cyclohexanecarbonyl-piperi 

15 acetic acid; 

{2-[3-(3-benzyl4-phenyl-ureido)-propylsulfanyl]-benzoimidaz 

{2-[3-(butane-l -sulfonylan^o)-propylsulfanyl]-benzoimidazol- 1 -yl} -acetic acid; 

{2-[3-(2-oxo-2,3-dmy(h-o-beiizoin^ 

acetic acid; 

20 {2-[3-(benzyl-fe^butoxycarbonyl-an^ 
acid; 

{2-[3-(diphenylacetyl-phenyl-ammo)-pro^^ 
rac [2-(l -phenylacetyl-piperidm-3-ylmethylsulfanyl)-benzoimi 
[2-(2-cyclohexyl-emylsulfanyl^ 
25 i2-(3-phenoxy-propylsulfanyl)-benzoimidazol-l-yl]-aceticacid; 
{2-[3-(l-pxo-13-dmydro-isomdol-2-yl)-propyls\ilfanyl]-benzoi^ 
acid; 

[2-(2-memoxy-benzylsulfanyl)-benzoimidazol-l -yl]-acetic acid; 
(2-{3-[(butane-l-sulfonyl)-cyclopropyL^ 
30 acetic acid; 

[5-cyano-2-(2-phenoxy-emylsulfanyl)-benzoimidazol-l-yl]-acetic acid and its 6-cyano 
regioisomer; 
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{2-[3-(benzenesulfonyl-benzyl-ai^ 
acid; 

{243-(ben2«nesulfonyl-phenyl-amino>^ 
acid; 

(2-hexylsul^yl-benzoimidazol-l-yl>aceticacid; 

{2-[2<4^hloro-phenoxy)-e%lsulfa^^ 

its 6-methyl regioisomer; 

rac (2-{3-[benzyH2K:yclohexyl-2-phenyl-acetyl)-amino]-propylsulfanyl}- 

benzoimidazol-l-yl)-acetic acid; 

{2-[(4-brom6-3-methoxycarbonyl)4>enzyte^ 

{2-[3-(pentanoyl-phenyl-amino)-propylsulfanyl]-benzoimida^ 

rac {241-(2-methoxy-benzoyl)-piperi<iin-3-ylmethylsiilfanyl]-benTO 

acetic acid; 

rac [2-(l-phenyl-elJiylsxdfanyl)-benzoiinidazol-l-yl]-acetic acid; 
[2<4-e%loxycarbonyl-butylsulfanyl)-benzoimidazol-l-yl]-acetic acid; 
{2-[3^3-phenyl-propionylamino)-propylsulfanyl]-benzoimidazol-l-yl^ 
{244-(benzyl-phenyl-carbamoyl)-butylsulfanyl]-benzoiim acid; 
{2-[(24>romo-3-methoxycarbonyl)4>enzy^^ 

{2-[2^3-phenyl-iu:eido)-ethylsulfanyl]-benzoimidazol-l-yl}-acetic acid; 
{2-[3-(3-phenyl-ureido)-propylsidfanyl]-benzoimidazol-l-yl}-acetic acid; 
{2-[4-(butyl-phenylH;arbamoyl)-butylsulfanyl]-benzoiiiudazol- acid; 
{2-[3<4-bromo-benzoylamino)-propyte acid; 
{243Kl-oxo4H-phtitalazin-2-yl)-propylsulfanyl]-benzoimidazo 
{2-[3<te^butoxycarbonyl-phenethyl-amino)-propylsidfanyl]-benz^ 

acetic acid; 

(2-{3-|pentanoyl-(4-piperi(iin-l-yl-pte 
yl)-acetic acid; 

(2-{3-[(3,3-diphenyl-propionylH4-piperi 
benzoimidazol-l-yl)-acetic acid; 

rac{2-[l<naphtbalene4-carbonyl)-piperidin-3-ylme%lsulfanyi]-benzo 
yl}-acetic acid; 

[5-nitro-2-(2-phenoxy-ethylsulfanyl)-benzoimidazol-l -yl]-acetic acid; 



WO 2006/021418 PC17EP2005/009083 

21 ' ' 

[2-(3-benzoylamino-propylsulfanyl)-benzoimidazol4^ 

{2-[3-(2,2-diphenyl-emylammo)-propyk^ acid; 
[2-(3-phenylacetylammo-propylsiilfanyl)-benzoimidazol4-yl]-^ acid; 

[2-(4-phenoxy-butylsulf^^ 
5 {2-[3-(cyclohexanecarbonyl-amino)-propylsulfanyl]-benzoimidazol-l^ 

[2-(3-phenylammo-propylsulfanyl)-be 

(2-{3-[(naphthalene-l-carbonyl)-amino]-propylsulfanyl}-benzoimid^ 
acid; 

[2-(2-diphenylaretylammo-ethylsulf^ acid; 
10 rac (2-{3-[(2-cyclohexyl^ 

benzoimidazol-l-yl)-acetic acid; 

{2-[3-(l ,2-dioxo-2-e%loxy-ethylamino)-propylsulfanyl]-benzoinudazol-l-yl}-^ 
acid; 

{2-[2-(4-cMoro-phenoxy)-emylsulfa^ acid and 

15 its 8-methyl regioisomer; 

{2-[3-(te^butoxycarbonyl-cyclopropyl-an^ 

acetic acid; 

{2-[(2-me%loxycarbonyl-fujra-5-y^ 
acid; 

20 (2-{3-[diphenylacetyl-(4-pip^ 
benzoimidazol-1 -yl)-acetic acid; 
{2-[4-(memyl-phenyl-carbamoyl)-butylsulf^ 
{2-[4-(benzyl-methyl-carbamoyl)-butylsulfanyl]-benzoimidazolrl^ 
{2-[3K4-methoxy-benzoylamino)-propylsidfanyl]-benzoiinidazol- 1 -yl} -aceticacid; 

25 {2-[3<cyclopropanecarbonyl-anuno)-propylsulfanyl]-benzoimidaro 1 -yl} -acetic acid; 
{5-cUorq-2-[2-(4-chloro-phenoxy)-etty^ 
its 6-chloro regioisomer; 
(2-{3-[(biphenyl4-carbonyl)-animo]-propy 
{2-[3-(3-cyclopentyl-propionylammo)-propylsulfanyl]-benzoiim 

30 acid; 

[2-(3-octanoylammo-propylsiilfanyl)-ben^ 
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{2-[2<13^oxo-13^ydro4soindol-2-yl)-ethylsulfanyl]-benzoimid^ 
acid; 

{2-[3<3-phenyl-acryloylamino)-propylsulMyl]-benzoimidazol-l -yl}-acetic acid; 

{2-[(5-me%loxycarbonyl-pyn(im-3-yl)-methylsulfanyl]-benzoM 

acid; 

[6-iodo-2-(2-phenoxy-e%lsutfany^ 

rac. {2-[3<2-cyclohexyl-2-phenyl-acetylamino)-propylsulfanyl]-bei^ 
acetic acid; 

{2-[3-(4-piperidm4-yl-phenylamm^ 
{2-[3-(3-prdpyi-ureido)-propylsiilfanyl]-benzoimidazol4-y^ 

[2-(3-ter^butoxycarbonylammo-propylsu^ acid; 
[2-(2-butoxycarbonylammo-emyl acid; 
(2-{3-[(pyridine-3-carbonyl)-amino]-propylsulfanyl}-benzoimidazol-l-yl)^ 
{2-[3<3,3-dimethyl-butyrylamino)-propylsulfanyl]-benzoimid^ 
(2-{3-[l<4-piperidin-l-yl-phenyl)0-propyl-ureido]-propylsulfanyl}-be^ 

yl)-acetic acid; 

(2-cyclopentylsiilfanyl-benzoimidazol-l-yl)-aceticacid; 
(2-but-3-enylsidfanyl-benzoimidaz»l-l-yl>acetic acid; 

(2-{3-[(furan-2-carbonyl)-ammo]-propylsulfanyl}-benzoinu acid; 
{2-[3<2,2-dimethyl-propionylamino)-propylsulfanyl]-ben^ 
[2<2-/erNbutoxycarbonylanuno^my^ acid; 
[2K2-phenylamino-ethylsiilfariyl)-benzoiinidazol-l-yl]-acetic acid; 
(2-{3-[(l-e%loxycarbonyl-m(la^ 
acetic acid; 

[2-(3-pentanoylamino-propylsulfanyl)-benzoiiiiidazol-l-yl]-acetic acid; 
[2-(3-ethyloxycarbonyl-propylsulfanyl)-bertzoimidazol-l-yl]-acetic acid; 
{2-[3-(l-cyclopropyl-3-propyl-ureido)-propylsiilfanyl]-benzoimi(iaTO 
acid; and [2-(3-beir^lamino-propylsvdfanyl)-beirzoimidazol-l-yl]-acetic acid. 

Particulary preferred novel compounds of the present invention include: 
rac {2-[H3,4-&chloro-benzenesulfonyl)-piperi^ 
benzoimidazol-1 -yl}-acetic acid; 
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iac-{2-[l-^-phenyl-a^ 
acetic acid; 

[2Kl-butyryl-piperidm-3-ylmet^^ 
acid; 

[2-(5<ne%loxycarbonyl-ben2ylsu^ 
acid; 

[2-(5-acetyl-2-methoxy-ben2ylsutf^ 
[2<l-butyryl-piperidin-3-ylmethylsulfanyl)-5,6-dicMorb-b^ 

acid; 

[2<(R)-1 -butyryl-piperidinO-ylmethylsulfanyl)-benzoinu acid; ; ■ - * 

[2-(5-acetyl-2-methoxy-benzylsul^yl)-5,6-difluoro-benzoimi acid; 
[2-(5-acetyl-2-methoxy-benzylsulfanyl)-5-fluoro-benzoimid -yl]-acetic acid; 
rac [2-(l-butyryl-piperidm-3-ylme%^ 
acid; 

rac {5-fluoro-24Hfaran-2-carbo 
yl}-acetic acid; 

rac {2-[H4-bromo-benzoyl)-pipericim^ 
yl}-acetic acid; 

[2<5-acetyl-2-methoxy-beri2ylsulf^ 
acid; 

[2<5-acetyl-2-methoxy-bep^lsulM 
acid; 

[2<5-awtyl-2-methoxy-benzylsulfanyl)-6-fluoro-benzoimidaTO 
[2-(5-acetyl-2-methoxy-benzylsulfanyty^ 

[5-acetyl-2-(5-acetyl-2-methoxy-benzylsidfanyl)-benzoimid^ acid; 
[2<5-acetyl-2-methoxy-benzylsulfanyl)-5-fomyl-ben^ acid; 
rac2-[2<5-acetyl-2-methoxy-ben2ylsulfanyl)-5-fluoro-be^ 
acid; 

[2-(5-butylcarbamoyl-2-metho^ 
acid; 

[2-(5-ben2ylcarbamoyl-2-methoxy^ 
acetic acid; 
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'{2*[S-Qg -dihydro-indole- 1 -carbonyl)-2-methoxy-benzy^ 
benzoimidazol-l-yl}-acetic acid; 

[2-(5-diethylcarbamoyl-2-methoxy-benzyl^^ 1 -yl]- 

acetic acid; 

5 [2-(5-ac«tyl-2-methoxy-benzyk acid; 

rac {2-[l -(4-bromo-benzoyl)-pyrrolic^^ 1 
yl}racetic acid; 

rac {5-fluoro-2-[l -(furan-2-c^ - 
yl} -acetic acid; 
10 rac {5-fluoro-2-[l-(2-phenyl-ethene 
benzoimidazol-l-yl}-acetic acid; 

[2-(5-acetyl-2-butoxy-benzy^ acid; 

{2-[5-aretyl-2-(3-hydroxy-propoxy)-benzy^ 

acetic acid; 

15 [2-(5-benzoyl-2-methoxy-benzyls acid; 
[5-fluoro-2-(6-methoxy-3-oxo-^ 
acid; 

[2-(5-ac#tyl-2-ethoxy-benzylsul^^ acid; 
[2-(5-acetyl-2-propoxy-benzyte acid; and 

20 rac [2-(5-acetyl-2-methoxy-pheny^ 
acetic acid. 

Further preferred novel compounds of the present invention include: 
[2-(l-butyiyl-piperidm-4-^^ acid; 
25 [2-(3-isopropyloxycarbonyl-6-methoxy-be^ 
acid; 

rac {2-[l -(propane-2-sulfonyl)-piperidin-3 -ylmethylsulfanyl]-benzoimidazol- 1 -yl} - 
acetic acid; 

rac [2-(l-methanesulfonyl-piperidin-3-ylme1hylsulfanyl^ 
30 acid; 

rac {2-[l -(thiophene-2-sulfonyl)-piperidm^^ 1 -yl}- 

aceticacid; 
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rac {2-[l-(butane-l-su^ 
acetic acid; 

rac [2-(l-phenylmethara 
acetic acid; 
5 rac {2-[l-(naphthalene-2-sulf^^ 
acetic acid; 

rac {2-[l -(toluene-4-sulfonyl)-p^^ 
acetic acid; 

rac {2-[l-(4-methoxy-benzenesulfo^ 
10 1-yl} -acetic acid; 1 '-v 

[2-(5-me%loxycarbonyl-beiizylsulfanyl)-5,6 
acid; 

[2-(5-acetyl-2-methoxy-benzylsulfa^^^ 1 -yl]-acetic acid; 

[2-(5-methyloxycarbonyl-benzylsulfanyl)-4,6-bis^ 
15 acetic acid; 

[2-(5-acetyl-2-methoxy-benzyls^ 
acetic acid; 

[2-(l-butyryl-piperidi^ 
yl]-acetic acid; 

20 [2-(4-methyloxycarbonyl-oxazol-2-ylm^ 1 -yl]-acetic acid; 

[2-((S)-l-butyryl-piperidin-3^^ acid; 
rac {2-[5-(l-hydroxy-ethyl)-2-mefo^ 
acid; 

rac {2-[2-methoxy-5-(l-methox 
25 acid; 

[2-(3-methyloxycarbonyl-6-phenyl^^ 
{2-[5-(benzyl-ethyl-carbamoyl)^ 
yl} -acetic acid; 

{2-[2-methoxy-5-(morpholine-4-carbonyl)-benzylsulfan^ 
30 yl} -acetic acid; 

rac [2-( 1 -butyryl-pyrrotidin-3 -ylmethylsulfanyl)-5 -fluoro-benzoimidazol-- 1 -yl] -acetic 
acid; 
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rac [5-fluoro-2-(l -octanoyl-pyrroUdin-3-ylmethylsxilfanyl)-^ 
acid; 

rac {5-fluoro-2-[l-(3-phenyl-propionyl)-pyrroUdin-3 
benzoimidazol-l-yl}-acetic acid; 
5 rac [5-fluoro-2-(l-phenylacetyH)yrro^ 
acetic acid; 

rac {2-[ 1 -(butane- 1 -sulfonyl)-pyrrolidin-3 -ylmethylsulfanyl]-5-fluoro-beiizoiinidazol- 
l-yl}-acetic acid; 

rac { 5 -fluoro-2- [ 1 -(4-methoxy-benzenesiilfonyl)-pyrroUdin-3 -ylmethylsulfanyl]- 
10 benzoimidazol-l-yl} -acetic acid; 
[5-fluoro-2-(3-methoxy-8-oxo^ 
benzoimidazol-l-yl]-acetic acid; 
(S)-[5-fluoro-2-(l-benzyIoxycarbonyl-azetidin-2-ylmeth^ 
yl]-acetic acid; and 

1 5 [5-fluoro-2-(l -ben2yloxycarbonyl-azetidin-3-ylmethylsulfanyl)-benzoim 
acetic acid 

The present invention also relates to precursors of the general Formula H a 



/ 

)>— S-(CH 2 ) n -C— R 16 
N \ 17 

^COOR 

20 n 

wherein R J -R 7 and n are as in Formula I and R represents an alkyl group, preferably 
ethyl or ter/-butyl, are novel with the exception of: 



25 




methyl [2-(5-trifluoromethyl-pyridm 
methyl [2-(4-chloro-benzylsulfanyl)-benzoimidazol-l-yl]-ace 
methyl (2-benzylsiilfanyl-benzoimidazol- 1 -yl)-acetate; 
30 me%l [2-(5-nitro-pyridih-2-ylsidfanyl)-benzoimidaz 
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me%l (2-me%lsulfanyl-benzoiim 
ethyl (2-me%lsulf^ 

5 

me%l (2-ethylsulfanyl-te^ 

ethyl [2-(l,3,7-trimethyl-2,6-^ 
benzoimidazol-1 -yl]-acetate; 

10 

ethyl {2-[3-methyl-4-(2-moipholin^^ 
benzoimidazol-1 -yl}-acetate (US patent 5,504,082) and 

methyl {2-[3-methyl^(2-morphofo 
15 benzoimidazol-l-yl}-acetate (US patent 5;504,082). 

These novel precursors also form part of the present invention. They include, e.g. : 

tert-butyl [2-(2-cyclohexyl-ethylsulfan^ 1 -yl]-acetic acetate; 

ter/-butyl (2-hexylsulfanyl-benzoimidazol-l -yl)-acetate; 
20 ter/-butyl (2-pentylsulfanyl-benzomiidazoM-yl)-acetate; 

ter/-butyl (2-but-3 -enylsulfanyl-benzoimidazol- 1 -yl)-acetate; 

tert-butyl (2-butylsulfanyl-benzoimidazol- 1 -yl)-acetate; 

rac ter/-butyl [2-(l -phenyl-ethylsiilfanyl)-benzoimidazol-l -yl] -acetate; 

tar/-butyl (2-cyclopentylsulfanyl-benzoimidazol-l -yl)-acetate; 
25 rac fer/-butyl [2-(l -methyloxycarbonyl-1 -phenyl-methylsulfanyl)-benzdimidazol-l-yl]- 

acetate; 

rac tert-butyl [2-(bicyclo[4.2.0]octa-l,3,5-trien-7-ylsulfanyl)-benzo^ 
acetate; 

rac terf-butyl [2-(l-methyl-2-oxo-2-phenyl-ethylsulf^ 
30 ter/-butyl [2-(2-methoxy-benzylsulfanyl)-benzoimidazol-l^ 

ter/-butyl (2-benzylsulfanyl-benzoimidazol-l -yl)-acetate; 

ter/-butyl (2-phenethylsulfanyl-benzoimidazol-l -yl)-acetate; 

tert-butyl [2-(3-phenyl-propylsulfanyl)-benzoimidazol-l -yl]-acetate; 

tert-butyl [2-(3,3-diphenyl-propylsulfany0 
35 ter/-butyl {2-[2-(4-cUoro-phenoxy)-ethylsulfanyl]-benzoinM 

terf-butyl [2-(2-phenoxy-ethylsulfanyl)-benzoimidazol-l-yl]-acetate; 

ter/-butyl {2-[2-(naphthalenr 1 -yloxy)-ethylsulfanyl3-benzoimidazbl-l -yl} -acetate; 
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tert-butyl {2-[2-(naphthalen-2-yloxy)-e%^ 

tert-butyl [2-(4-phenoxy-butylsulfanyl)-benzoim 

terNbutyl (2-{3-[(l-ethyloxycarbo^ 

benzoimidazol- 1 -yl)-acetate; 
5 tert-butyl [2-(4-phenoxy-birtylsulfanyl)-benzoimida^ 

tert-butyl [2-(5-ethyloxycarbonyl-pe 

tert-butyl [2-(3-ethyloxycarbonyl^^ 

tert-butyl [2-(4-ethyloxycarbonyl-b^ 

tert-butyl {2-[4-(benzylnoiethyl-carbamo 
10 acetate; ^ 

tert-butyl {2-[5-(3,4-dihydro-2#-qu^ 

l-yl}-acetate; 

tert-butyl {2-[4-(benzyl-phenyl-carbamoyl)-buty^ 
acetate; 

15 tert-butyl {2-[4-(methyl-phenyl-carbamoyl)-butylsailfanyl] 
acetate; 

tert-butyl {2-[4-(bu1yl-phenyl-carba^ 

tert-butyl {2-[3-(23-dihydro-l-ethyloxycarbonyl-3-oxo-indazpl-2-yl)-p^ 
benzoimidazol- 1 -yl} -acetate; 
20 tert-butyl {2-[3-(l-oxo-l,3-dJbydro-isoindol-2-yl)-propylsulfan^ 
yl} -acetate; 

tert-butyl {2-[3-(2-oxo-2,3-dihydro-benzoim 
benzoimidazol- 1 -yl} -acetate; 
tert-butyl {2-[3-(l-oxo-l#-phthalazin-2^ 
25 acetate; 

tert-butyl {2-[3-(2,4-dioxo-l,4-dihycko-2i/-quin^ 
benzoimidazol- 1 -yl} -acetate; 

tert-butyl {2-[3-(l ,3-dioxo- 1 ,3-dihydro-isomdol-2-yl)-prop 
l-yl}-acetate; 
30 tert-butyl {2-[3<l>U-trioxo-l,3-^^ 

propylsulfanyl]-benzoiinidazol-l-yl}-acetate; 

tert-butyl [2-(3-methoxycarbonyl-ben2ylsdfanyl)-beiizoimidazol-l^ 
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tert-butyl {2-[(5-me%loxycarbonyl-pyrid^ 
yl}-acetate; 

tert-butyl (2-{[(2-chloro-4-me%loxy^ 
benzoimidazol-l -yl)-acetate; 
5 terNbutyl {2-[(2-methyloxycarbonyl-fur^ 
acetate; 

tert-butyl {2-[(2-bromo-3-methoxycarbon^ -yl}- 
aceate; 

tert-butyl {2-[(4-bromo-3-methoxycarbonyty^^ 
10 acetate; ,^ 

tert-butyl {2-[(5-bromo-3-methoxycarbonyl)^ 
acetate; 

tert-butyl {2-[(6-bromo-3-methoxycaA^ 
acetate; 

15 tert-butyl {2-[(6-methoxy-3-methoxycarbonyl)-benzylsulf^ 
acetate; 

tert-butyl [2-(3-acetyl-benzylsulfanyl)-benzoimidazol-l-yy 
tert-butyl [2-(5-acetyl-2-methoxy-^^ 
rac tert-butyl [2-(l-tert-butyloxycarbonyl^ 
20 benzoimidazol-l -yl]-acetate; 

rac tert-butyl [2-(l-butyryl-piperidin-3-^ 
tert-butyl {2-[3-(tert-Butoxycarbonyl-pta 
benzoimidazol-l-yl}-acetate; 

tert-butyl (2-{3-[tert-butoxycarbohyl-(4-piperidin-l-yl-phenyl)-amino]- 
25 propylsulfanyl} -benzoimidazol-l -yl)-acetate; 

tert-butyl [2-(3-{[(4-ethyloxycarbonyl)-phenyl]-tert-butyloxycarbonyl-amino}- 

propylsulfanyl)-benzoimidazol- 1 -yl]-acetate; 

tert-butyl {2-[3-(benzyl-tert-butoxycarbonyl-amino)-propyls\ilfanyy 

yl}-acetate; 

30 tert-butyl {2-[3-(tert-butoxycarbonyl-cyclop^ 
benzoimidazol- 1 -yl} -acetate; 
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tert-butyl {2-[3-(te^butoxyc 
yl}-acetate; 

te^butyl (2-{3-[te^buto^ 
benzoimidazoM-yl)-acetate; 
5 fe^butyl {2-[3-(butoxycarbon^ 
yl}-acetate; 

terf-butyl {2-[3-(benzyl-butoxycarbonyl-amm^ 
acetate; 

fer/-butyl {2-[3-(butoxycarbonyl-cyclohexyl-amm^ 
10 yl}-acetate; - 

tert-butyl {2-[3-(butoxycarbonyl-cyclohexylm^ 

benzoimidazol- 1-yl} -acetate; 

tert-butyl {2-[3-(pentanoyl-phenyl-aminq)-propy^ 

acetate; 

15 tert-butyl {2-[3 -(diphenylacetyl-phenyl-amino)-propylsu]fanyl^ 
acetate; 

tert-butyl {2-[3-(phenyl-phenylacetyl-amino^ 
acetate; 

tert-butyl (2-{3-[(3,3-diphenyl-pro^ 
20 benzoimidazol- l-yl)-acetate; 

tert-butyl {2-[3-(benzenesulfonyl-phenyl-amino^ 
acetate; 

rac tert-butyl (2-{3-[(2-cyclohexyl-2-phenyl-ace^ 
benzoimidazol- l-yl)-acetate; 
25 tert-butyl {2-[3-(13-diphenyl-xireido)-propylsiilfanyl]-benzoimidazo 
tert-butyl {2-[3-(3-benzyl-l-phenyl-ureid^ 
acetate; 

tert-butyl (2-{3-|pentanoyl-(4-piperidin-l-yl-phenyl)-amino]-propylsu^ 

benzoimidazol- l-yl)-acetate; 

• • • * * * 

30 tert-butyl (2-{3-[diphenylacetyl-(4-piperi 
benzoimidazol-1 -yl)-acetate; 
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- terf-butyl (2r{3.--(phenylmetha^^ 

propylsulfanyl} -benzoimidazol-1 -yl)-acetate; 

terf-butyl (2-{3-[phenylacetyl-(4-piperi^ 

benzoimidazol-1 -yl)-acetate; 
5 ferf-butyi (2-{3-[(3^-diphen^ 

propylsulfanyl} -benzoimidazol- 1 -yl)-acetate; 

ferf-butyl (2-{3-[l-(4-piperi<^ 

benzoimidazol-1 -yl)-acetate; 

terf-butyl (2-{3-[benzenesulfonyl-(4-piperidin4-yl-phenyl)-am^ 
10 benzoimidazol-1 -yl)-acetate; — ' 

ferf-butyl [2-(3-{[(4-ethyloxycarbonyl)-phenyfl^^ 

benzoimidazol-l-yl]-acetate; 

ferf-butyl [2-(3-{cKphenylacetyl-[(4-ethyto^ 

propylsulfanyl)-benzoimidazol- 1 -yl]-acetate; 
15 ferf-butyl (2-{3-[(4-ethyloxycarbonylphenyl)-(phen^ 

benzoimidazol-1 -yl)-acetate; 

ferf-butyl [2-(3-{diphenylpropionyl-[(4-ethyloxycarbonyl)-phenyl]-amm 
propylsulfanyl)-benzoimidazol- 1 rylj-acetate; 
rac ferf-butyl [2-(3-{(2-cyclohexyl-2-phenyl-acetylH^ 
20 amino} -propylsdfanyl)-benzoimidazol-l-yl]-acetate; 

terf-butyl {2-[3 -(benzyl-pentanoyl-amino)-pro^ 1 -yl} - 

acetate; 

f erf-butyl {2-[3 -(benzyl-diphenylacetyl-amino)-pro^ - 
acetate; 

25 ferf-butyl {2-[3-(benzyl-phenylmethanesd^^ 
benzoimidazol- 1-yl} -acetate; 
ferf-butyl {2-[3-(benzyl-phenylacetyl-ammo)^ 
acetate; 

ferf-butyl (2-{3 -[benzyl-(3 ,3 -diphenyl-propionyl)-amino]-propylsulfanyl}- 

it • . 

30 benzoimidazol- l-yl)-acetate; 

ferf-butyl {2-[3-(l-benzyl-3-propyl-ureido)-pro^ 
acetate; 
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tert-butyl {2-[3-(benzenesulfo^ 
acetate; 

rac tert-butyl(2-{3-[>enzyl-(2^^ 
benzoimidazol- l-yl)-acetate; 
5 tert-butyl {2-[3-(cyclopropyl-pentanoyl-am^ 
acetate; 

tert-butyl (2-{3-[(butane-l-sulfonyl)-cyclopro^^ 
benzoimidazol-l-yl)-acetate; 
tert-butyl {2-[3-(cyclopropyl-diphenylacetyl-an^ 
10 yl} -acetate; r 

tert-butyl {2-[3-(cyclopropyl-phenylmethanesulfonyl-amm 

benzoimidazol- 1-yl} -acetate; 

tert-butyl {2-[3-(cyclopropyl-phenylacetyl-amin^ 

yl}-acetate; 

15 tert-butyl (2-{3-[cyclopropyl-(3,3-dipheny)^pro^ 
benzoimidazol- l-yl)-acetate; 
tert-butyl {2-[3-(l-cyclopropyl-3-propyl^^ 
acetate; 

tert-butyl {2-[3-(benzenesulfonyl-cyclopropyl-ai^ 
20 l-yl}-acetate; 

rac tert-butyl (2-{3-[(2-cyclohexyl-2-phenyl-acetyl)-cyclopropyl-amino]- 
propylsulfanyl } -benzoimidazol- 1 -yl)-acetate; 
tert-butyl {2-[3-(pentanoyl-phenethyl-amino)^ 
acetate; 

25 tert-butyl (2-{3-[(butane-l-sulfonyl)-phenethyl-amino]-propylsulfanyl} 
benzoimidazol- 1 -yl)-acetate; 
tert-butyl {2-[3-(<ttphenylacetyl-phenethyl-amin^ 
yl}-acetate; 

tert-butyl {2-[3-(phenethyl-phenylmeth^ 
30 benzoimidazol- 1-yl} -acetate; 

tert-butyl {2-[3-(phenethyl-phenylacetyl-am 
acetate; 
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fe^butyl (2-{3-[(3^^ 
ben2X)imidazoH -yl)-acetate; 
tert-butyl {2-[3-(l-phenethyl-3-propyl-^^ 
acetate; 

5 tert-butyl {2-[3-(benzenesulfonyl-pte^ 
yl}-acetate; 

tert-butyl(2-{3-[(2,2-diphenyl-e^^ 

benzoimidazol-l-yl)-acetate; 

tert-butyl (2~{3-[diphenylacetyl-(2,2-di^^ 
10 benzoimidazol-l-yl)-aeetat»; 

tert-butyl (2-{3-[(2,2-diphenyl-ethy^ 

benzoimidazol-l-yl)-acetate; 

tert-butyl (2-{3-[(2 5 2-diphenyl-ethy0^^ 

benzoimidazol- 1 -yl)-acetate; 
15 tert-butyl (2-{3-[(2,2-diphenyl-e%l)^ 

propylsulf anyl} -benzoimidazol- 1 -yl)-acetate; 

tert-butyl (2-{3^1-(2,2-diphenyl-ethy^ 

benzoimidazol- l-yl)-acetate; 

tert-butyl [2-(3-{butyloxycarbonyl-[^^ 
20 propylsulfanyl)-benzoimidazol-l-yl]-acetate; 

tert-butyl [2-(3-tert-butoxycarbonylamino-pro^ 

acetate; 

tert-butyl [2-(3-pentanoylamino-propylsulf^ 
tert-butyl {2-[3-(butane-l-sulfonylam^ 
25 acetate; 

tert-butyl (2-(3-diphenylacetylammo-pro 

tert-butyl [2-(3-phenylmethanesulfonylamino-propylsulfan^ 

acetate; 

tert-butyl [2-(3-phenylacetylamino-propylsulfany 
30 tert-butyl {2-[3^3,3-diphenyl-propionyl 
acetate; 

tert-butyl {2-[3-(3-propyl-ureido)-pro 
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_ _„tertrbutyl_[2r(3-benze^ 

rac tert-butyl {2-[3-(2-cyclohexyl-2-phenyl-acetyla 
benzbimidazoH-yl}-acetate; 
tert-butyl {2-[3-(3-phenyl-ureido)-propylsulfanyl]-be 
5 tert-butyl [2-(3^benzoylamino-propylsulfanyl)-ben^ 
tert-butyl {2-[3-(cyclohexanecarbonyl-ai^ 
acetate; 

tert-butyl {2-[3-(4-methoxy-benzoy^ 
acetate; 

10 tert-b&tyl (2-{3-[(furan-2-carbonyl> 
acetate; 

tert-butyl {2-[3-(cyclopropanecarbonyt^^ -yl}- 
acetate; 

tert-butyl (2-{3r[(naphthalene-l-carbon^^ 
15 yl)-acetate; 

tert-butyl {2-[3-(3-cyclopentyl-propionylamino)-propylsulfanyl]-benzoim 
acetate; 

tert-butyl {2-[3-(2,2-dimethyl-propionylanm^ 
acetate; 

20 tert-butyl {2-[3-(3-phenyl-acryloyIamino)-propylsulfanyl]-ben^ 
acetate; 

tert-butyl {2-[3-(3-phenyl-propionylan^ 
aceate; 

tert-butyl {2-[3-(l ,2-dioxo-2-ethyloxy-ethylamino)-propylsulfanyl]-benro 
25 yl} -acetate; 

tert-butyl (2-{3-[(biphenyl-4-carbonyl)-a 
acetate; 

tert-butyl (2-{3-[(pyridine-3-carbo 
acetate; 

30 tert-butyl {2-[3-(3,3-dimethyl-but^ 
acetate; 

tert-butyl [2-(3-oct^oylamino-propylsd^^ 
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tert-butyl {2-[3-(4-bromo-benzo^ 

[3<l-fe^butoxycarbonylmethyl-l^-benzoM 

ammonium chloride; 

[3-(We^butoxycarbonylmethyl-l^^ 
5 l-yl-phenyl)-ammoni\im chloride; 

[3-(l -te^butoxycarbonylmethyl- l//^benzoimidazol-2-ylsulfanyl)-propyl]-(4- 

ethoxycarbonyl-phenyl)-ainmonium chloride; 

benzyl-[3-(l -te^buto^ 

ammonium chloride; 
10 [3-(l-ter^butoxycarbonylmethyl-li/-benzoimicto 

ammonium chloride; 

[3-(l-te^butoxycarbonylmethyM 

ammonium chloride; 

[3-(l -te^butoxycarbonylmethyl-1^ 
15 diphenyl-ethyl)-ammonium chloride; 

3-(l-terNbutoxycarbonylmethyM^ 

chloride; 

terf-butyl {2-[2-(l ,3-dioxo- 1 3-dihydro-isoindol-2-yl)-ethyl^ 1 - 

yl}-acetate; 

20 terf-butyl [2-(2-terf-butoxy carbonylamino-ethylsulfanyl)-benzoimidazol- 1 -yl]-acetate; 

terf-butyl [2-(2-butoxycarbonylammo-ethylsulf^ 

tert-butyl [2-(2-diphenylacetylamino-ethylsulfra^ 

terf-butyl {2-[2-(3-phenyl-ureido)-ethylsulfan^ 

tert-butyl [6-iodo-2-(2-phenoxy-ethylsulfany^ 
25 terf-butyl {5-cMoro-2-[2-(4-cMoro-ph 

acetate and its 6-cMoro regioisomer; 

terf-butyl {2-[2-(4-cWoro-phenoxy)-ethyte^ 

acetate and its 8-methyl regioisomer; 

tert-butyl (2-ben2ylsulfanyl-5-nitro-benzoimidazol-l-yl)-acetate; 
30 /er/-butyl [2-(3,3-diphenyl-propylsulfanyl^^ 

tert-butyl { 5-mtto-2-[2-(4-cMorophenoxy)^fr^ 1 -yl} -acetate 

and its 6-nitro regioisomer; 
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terf-butyl {2-[3-(l ,3-dioxo-l ,3-dihydro-isokdol-2-yl)-pro^^ 

benzoimidazol-l-yl} -acetate; 

terf-butyl [2-(4-ethyloxycarbonyl-bu^ 
5 fc^butyl [2-(3-methoxycarbon^ 

ter/-butyl {2-[3-(butoxycarbonyl-p^ 

benzoimidazol-l-yl) -acetate; 

ferf-butyl {2-[2-(4-cMoro-phenoxy)-ethylsulfan^ 

acetate and its 6-methyl regioisomer; 
10 terf-butyl [5-cyano-2-(2-phenoxy-e%lsu^ and its 6- 

cyano regioisomer; 

terf-butyl [5-cyano-2-(4-ethyloxycarbonyl-butylsulfanyl)-benzoi^ 

and its 6-cyano regioisomer; 

ter/-butyl [5-cyano-2-(3-methoxycarbonyl-ben^ 
15 and its 6-cyaho regioisomer; 

tert-butyl [2-(4-ethyloxycarbonyl-butylsulf^ 

yl]-acetate and its 6-trifluoromethyl regioisomer; 

tert-butyl [2-(3-methoxycarbonyl-benzylsidfanyl)-5-trifluo 

yl]-acetate and its 6-trifluoromethyl regioisomer; 
20 terf-butyl (2-benzylsulfanyl-6-nitro-te 

ter/-butyl [2-(3,3-diphenyl-propylsulfanyl>6-nte^ 

ter/-butyl [6-nitro-2-(2-phenoxy-ethy^ 

nitro regioisomer; 

terf-butyl [2-(4-ethyloxycarbonyl-butylsu^^ 
25 ferf-butyl {2-[3-(l,3-cttoxo-13-d%dro-isoindol^ 
benzoimidazol-1 -yl} -acetate; 

tert-butyl [5-fluoro-2-(2-phenoxy-ethylsulf^^ and its 6- 

fluoro regioisomer; 

tert-butyl [2-(4-ethyloxycarbonyl-butyls^ 
30 and its 6-fluoro regioisomer; and 

tert-butyl [5-fluoro-2-(3-methoxycarbonyl-benzylsiilfanyl)-benzoimi 
and its 6-fluoro regioisomer* 
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The present invention also relates to novel intermediates of the general Formula 




5 wherein R*-R 4 and R 11 are as defined for Formula I and R represents an alkyl group. 

Such novel intermdediates include: 
tert-butyK2-mercapto-benzoi^ 
tert-butyH2-mercapto-5-mto^ 
10 " tert4>utyl-(2'Hna^ 

tert-butyl (5-formyl-2-m^ 

tert-butyl (5,6-difluoro-2-mercapto-benzoimidazol-l-yl)-acetate 
tert-butyl (2-mercapto-5^ 
tert-butyl(5-acetyl-2-mercapto-benzoimidazol- 
15 tert-butyl (4-fuoro-2-mercapto-te 

tert-butyl (2-mercapto-5-trifluoromethy^ 
tert-butyl (5-fluoro-2-mercapto-benzoimidazol-l -yl)-acetate; 
methyl (6-fluoro-2-mercapto-benzoimidazol- 1 -yl)-acetate; and 
rac ethyl 2<5-fluoror2-mercapto-benzoimidazol-l-yl)-propionate. 

20 

Unless explicitly stated otherwise, the general terms and names used hereinbefore and 
hereinafter preferably have within the context of this disclosure the following 
meanings: 

25 Any reference to a compound of Formula I is to be understood as referring also to 
optically pure enantiomers, mixtures of enantiomers, racemates, optically pure 
diastereoisomers, mixtures of diastereoisomers, diastereoisomeric racemates, mixtures 



WO 2006/021418 



38 



PCT/EP2005/009083 



of diastereoisomeric racemates, meso-forms, geometric isomers, and prodrugs of 
compounds in which a prodrug forming group is present, as well as salts (especially 
pharmaceutical^ acceptable salts) and solvates (including hydrates) of such 
compounds, and morphological forms, as appropriate and expedient. 
5 • " : - ' ' 

The term "alkyl", as used herein, alone or in any combination, refers to a saturated 
aliphatic group including a straight or branched hydrocarbon chain containing 1-8, 
preferably 1-4 carbon atoms. Representative examples of alkyl include, but are not 
limited to, methyl, ethyl, «-propyl, zso-propyl, w-butyl, terf-butyl, wo-butyl (or 2- 

10 methylpropyl), cyclopropylmethyl, w-pentyl, wo-pentyl, wo-amyl, n-amyl, n-hexyl, «- 
heptyl, w-octyl and the like. Less preferred, the alkyl group can be optionally 
substituted with one or more substituents, each independently selected from alkenyl, 
alkoxy, alkoxycarbonyl, alkylcarbonyl, alkylcarbonyloxy, alkylendioxy, alkylsulfinyl, 
alkylsulfonyl, alkylthio, alkynyl, amino, aminocarbonyl, aryl, aiylalkenyl, arylalkoxy, 

15 aryloxy, aryloxycarbonyl, arylsulfinyl, arylsulfonyl, arylthio, carboxy, cyano, formyl, 
halogen, haloalkoxy, heterocyclyl, hydroxy, mercapto, nitro, and the like, appended to 
any carbon atom of the alkyl moiety. In the case R 9 is arylalkylparbonyl, the alkyl 
group of this radical can for example be substituted by cyclohexyl. 

20 The term "lower alkyl", as used herein, alone or in any combination, refers to alkyl 
groups with 1-4 carbon atoms. Representative examples of lower alkyl include, but are 
not limited to, methyl, ethyl, ^-propyl, wo-propyl, w-butyl, &0-butyl, ter/-butyl and the 
like. 

25 The term "alkenyl", as used herein, alone or in any combination, refers to a straight or 
branched hydrocarbon chain containing 2-8, preferably 2-4 carbon atoms with at least 
one carbon-carbon double bond. Representative examples of alkenyl include, but are 
not limited to, ethenyi, 2-propenyl, 2-methyl-2-propenyl, 3-butenyl, 4-pentenyl, 5- 
hexenyl and the like. 

30 

The term "alkylenedioxy as used herein, alone or in any combination, refers to a 
-0(CH 2 ) n O- group, wherein n is preferably 1 or 2, and wherein the oxygen atoms are 
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appended to two adjacent carbon atoms of the parent molecular moiety. Representative 
examples of alkylenedioxy include, but are not limited to, methylenedioxy, 
ethylenedioxy, and the like. 

5 The term "alkynyl", as used herein, alone or in any combination, refers to a straight or 
branched hydrocarbon chain containing 2-8 carbon atoms with at least one-carbon- 
carbon triple bond/Representative examples of alkynyl include, but are not limited to, 
1-propynyl, 2-propynyl, 1-butynyl, 3-butynyl, 2-pentynyl, and the like. 

10^ The term "alkoxy", as used herein, alone or in any combination, refers to an alkyl group 
appended to the parent molecular moiety through an oxygen bridge. Representative 
examples of alkoxy include, but are not limited to, methoxy, ethoxy, propoxy, 2- 
propoxy, butoxy, ferf-butoxy, pentyloxy, hexyloxy, and the like. 

1 5 The term "alkoxyalkyl", as used herein, alone or in any combination, refers to an 
alkoxy group appended to the parent molecular moiety through an alkyl group. 
Representative examples of alkoxyalkyl include, but are not limited to, tert- 
butoxymethyl, 2-ethoxyethyl, 2-methoxyethyl, methoxymethyl, and the like. 

20 The term "alkoxycarbonyl", as used herein, alone or in any combination, refers to an 
alkoxy group appended to the parent molecular moiety through a carbonyl group. 
Representative examples of alkoxycarbonyl include, but are not limited to, 
methoxycarbonyl, ethoxycarbonyl, fer/-butoxycarbonyl, and the like. 

25 The term "alkoxycarbonylalkyl", as used herein, alone or in any combination, refers to 
an alkoxycarbonyl group appended to the parent molecular moiety through an alkyl 
group. Representative examples of alkoxycarbonylalkyl include, but are not limited to, 
methoxycarbonylpropyl, ethoxycarbonylbutyl, 2-terf-butoxycarbonylethyl, and the like. 

30 The term "alkylcarbonyl" or "acyl 11 , as used herein, alone or in any combination, refers 
to an alkyl group appended to the parent molecular moiety through a carbonyl group. 
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Representative examples of alkylcarbonyl include, but are not limited to, acetyl, 1- 
oxopropyl, 2,2-dimethyl-l-oxopropyl, 1-oxobutyl, 1-oxopentyl, and the like. 

The term " alkylcarbonylalkyl", as used herein, alone or in any combination, refers to an 
5 alkylcarbonyl group appended to the parent molecular moiety through an aikyl group. 
Representative examples of alkylcarbonylalkyl include, but are not limited to, 2- 
oxopropyl, 3,3-dimethyU2-oxopropyl, 3-oxobutyl, 3-oxopentyl and the like. 

The term "alkylcarbonyloxy", as used herein, alone or in any combination, refers to an 
10 alkylcarbonyl group appended to the parent molecular moiety through an oxygen 
bridge. Representative examples of alkylcarbonyloxy include, but are not limited to, 
acetyloxy, ethylcarbonyloxy, terr-butylcarbonyloxy and the like. 

The term "alkylsulfinyl", as used herein, alone or in any combination, refers to an alkyl 
15 group appended to the parent molecular moiety through a sulfinyl group. 

Representative examples of alkylsulfinyl include, but are not limited to, methylsulfinyl, 
ethylsulfinyl and the like. 

The term "alkylsulfinylalkyl", as used herein, alone or in any combination, refers to an 
20 alkylsulfinyl group appended to the parent molecular moiety through an alkyl group. 
Representative examples of alkylsulfinylalkyl include, but are not limited to, 
methylsulfinylmethyl, ethylsulfinylmethyl and the like. 

The term "alkylsulfonyl' 1 , as used herein, alone or in any combination, refers to an alkyl 
25 group appended to the parent molecular moiety through a sulfonyl group. 
Representative examples of alkylsulfonyl include, but are not limited to, 
methylsulfonyl, ethylsulfonyl, and the like. 

The term n alkylsulfonylalkyl ,! , as used herein, alone or in any combination, refers to an 

■ tj ♦ . 

30 alkylsulfonyl group appended to the parent molecular moiety through an alkyl group. 
Representative examples of alkylsulfonylalkyl include, but are not limited to, 
methylsulfonylmethyl, ethylsiilfonylmethyl and the like. 
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The term "alkylthio" (synonym "alkylsulfanyl"), as used herein, alone or in any 
combination, refers to an alkyl group appended to the parent molecular moiety through 
an -S- bridge. Representative examples of alkylthio include, but are not limited to, 
5 methylthio, ethylthio, terf-butylthio, hexylthio and the like. 

The term "alkylthioalkyl" (synonym "alkylsulfanylalkyl"), as used herein, alone or in 
any combination, refers to an alkylthio group appended to the parent molecular moiety 
through an alkyl group. Representative examples of alkylthioalkyl include, but are not 
10 limited to, methylthiomethylf2-(ethylthio)ethyl, and the like. 

The term "aminoalkyl", as used herein, alone or in any combination, refers to an amino 
group appended to the parent molecular moiety through an alkyl group. Representative 
examples of aminoalkyl include, but are not limited to, aminomethyl, 2-(amino)ethyl, 
15 and the like. 

The term "aminocarbonyl" or "carbamoyl 11 , as used herein, alone or in any 
combination, refers to an amino group appended to the parent molecular moiety 
through a carbonyl group. 

20 

The term "aminocarbonylalkyl", as used herein, alone or in any combination, refers to 
an aminocarbonyl group appended to the parent molecular moiety through an alkyl 
group. 

25 The term "aryl", as used herein, alone or in any combination, refers to an carbocyclic 
group having at least one aromatic ring, e.g. phenyl or biphenyl, or multiple condensed 
ring systems, in which at least one ring is aromatic, e.g. 1,2,3,4-tetrahydronaphthyl, 
naphthyl, anthryl, phenanthryl, fluorenyl, and the like. The term preferably relates to 
phenyl or naphthyl, especially to phenyl. The aryl group may be optionally substituted 

30 with one or more functional groups individually and independently selected from 

alkenyl, alkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, cycloalkyl, 
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylendioxy, alkylsulfinyl, 
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--alkylsulfinylalkyl, alkylsulfonyl r a^ alkyltMo, alkylthioalkyl, alkynyl, 

amino, aminoalkyl, aminocarbonyl, aminocarbonylalkyl, aryl, arylalkenyl, arylalkoxy, 
arylalkyl, aryioxy, aryloxycarbonyl, aryloxycarbonylalkyl, arylsulfinyl, 
arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, arylthio, arylthioalkyl, carboxy, 
5 carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyl, halogen, haloalkoxy, haloalkyl, 
heterocyclyl (preferably piperidinyl), hydroxy, hydroxyalkyl, mercapto, nitro, and the 
like. 

The term "arylalkenyl", as used herein, alone or in any combination, refers to an aryl 
10 group appended to the parent molecular moiety through an alkenyl group. The aryl 
group may be unsubstituted or substituted. Representative examples of arylalkenyl 
include, but are not limited to, 2-phenylethenyl, 3-phenylpropen-2-yl, 2-naphth-2- 
ylethaiyl, and the like. 

15 The term "arylalkoxy", as used herein, alone or in any combination, refers to an aryl 
group appended to the parent molecular moiety through an alkoxy group. The aryl 
group may be unsubstituted or substituted. Representative examples of arylalkoxy 
include, but are not limited to, 2-phenylethoxy, 5-phenylpentyloxy, 3-naphth-2- 
ylpropoxy, and the like. 

20 

The term "arylalkyl", as used herein, alone or in any combination, refers to an aryl 
group appended to the parent molecular moiety through an alkyl group. The aryl group 
may be unsubstituted or substituted. Representative examples of arylalkyl include, but 
are not limited to, benzyl, 2-phenylethyl, 3-phenylpropyl, 2-naphth-2-ylethyl, and the 
25 like. 

The term "aryloxy", as used herein, alone or in any combination, refers to an aryl group 
appended to the parent molecular moiety through an oxygen bridge. The aryl group can 
be unsubstituted or substituted. Representative examples of aryloxy include, but are not 
30 limited to, phenoxy, naphthyloxy, 3-bromophenoxy, 4-chlorophenoxy, 4- 
methylphenoxy, 3,4-dimethoxyphenoxy, and the like. 
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The term "carbonyr, as used herein, alone or in any combination, refers to a -C(O)- 
group ? 

The term M carboxy", as used herein, alone or in any combination, refers to a -C0 2 H 
5 group. 

The term "carboxyalkyl", as used herein, alone or in any combination, refers to a 
carboxy group appended to the parent molecular moiety through an alkyl group. 
Representative examples of carboxyalkyl include, but are not limited to, 
10 carboxymethyl, 2-carboxyethyl, 3-carboxypropyl, and the like. 



The term "cyano", as used herein, alone or in any combination, refers to a -ON group. 

The term "cyanoalkyl", as used herein, alone or in any combination, refers to a cyano 
15 group appended to the parent molecular moiety through an alkyl group. Representative 
examples of cyanoalkyl include, but are not limited to, cyanomethyl, 2-cyanoethyl, 3- 
cyanopropyl, and the like. 

The term "cycloalkyl", as used herein, alone or in any combination, refers to a saturated 
20 cyclic hydrocarbon moiety containing 3-1 5, preferably 3-6, carbon atoms, optionally , 
(less preferred) substituted with one or more groups, each individually and 
independently selected from alkenyl, alkoxy, alkoxyalkyl, alkoxycarbonyl, 
alkoxycarbonylalkyl, alkyl, alkylcarbonyl, alkylcarbdnylalkyl, alkylcarbonyloxy, 
alkylendioxy, alkylsulfinyl, alkylsulfinylalkyl, alkylsxilfonyl, all^ 
25 alkylthio, alkylthioalkyl, alkynyl, amino, aminoalkyl, aminocarbonyl, 

aminocarbonylalkyl, aryl, arylalkenyl, arylalkoxy, aryialkyl, aryloxy, aryloxycarbonyl, 
aryloxycarbonylalkyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, 
arylthio, arylthioalkyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyl, 
halogen, haloalkoxy, haloalkyl, heterocyclyl, hydroxy, hydroxyalkyl, mercapto, nitro, 
30 and the like. Representative examples ofcycloalkyl include, but are not limited to, 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and the like. 
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In-polycyclic cycloalkyl groups one of the distal rings may be aromatic, e.g., 1-indanyl, 
2-indanyl, tetrahydronaphthyl, bicyclo[4.2.0]octa-l,3,5-trien-7-yl, and the like. 

The term "formyP, as used herein, alone or in any combination, refers to a -C(0)H 
5 group. 

The term "formylalkyl", as used herein, alone or in any combination, refers to a formyl 
group, appended to the parent molecular moiety through an alkyl group. Representative 
examples of formylalkyl include, but are not limited to, formylmethyl, 2-formylethyl, 
10 and the like. ^ 

The term "halo" or "halogen", as used herein, alone or in any combination, refers to 
fluorine, brotnine, chlorine, and iodine. 

15 The term "haloalkyl", as used herein, alone or in any combination, refers to an alkyl 
group having at least one hydrogen atom replaced with a halogen atom. Representative 
examples of haloalkyl include, but are not limited to, chloromethyl, 2-fluoroethyl, 
trifluorbmethyl, pentafluoroethyl, 2-chloro-3-fluoropentyl, and the like. 

20 The term "haloalkoxy", as used herein, alone or in any combination, refers to an alkoxy 
group having at least one hydrogen atom replaced with a halogen atom. Representative 
examples of haloalkoxy include, but are not limited to, chloromethoxy, 2-fluoroethoxy, 
trifluoromethoxy, pentafluoroethoxy, and the like. 

25 The term "heterocyclyl", as used herein, alone or in any combination, refers to a 

monocyclic, bicyclic or polycyclic ring system containing up to 15 ring atoms, at least 
one of these, preferably 1 or 2, being a hetero atom independently selected from 
nitrogen, oxygen or sulfur. The ring system may be saturated, partially unsaturated, 
unsaturated or aromatic, mono- or bicyclic. Representative examples of heterocyclyl 

30 include, but are not limited to, furyl, imidazolyl, imidazolinyl, imidazolidinyl, 

isothiazolyl, isoxazolyl, morpholinyl, oxadiazolyl, oxazolyl, oxazolinyl, oxazolidinyl, 
piperazinyl, piperidinyl, pyranyl, pyrazinyl, pyrazolyl, pyridyl, pyrimidinyl, 
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pyridazinyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, tetrahydrofiuanyl, tetrahydrofuranyl, 
tetrahydrothienyl, thiadiazolyl, thiazolyl, thiazolinyl, thiazolidinyl, thienyl, 
thiomorpholinyl, 1 ,1-dioxothiomorpholinyl, benzimidazolyl, phthalazin^ 
benzothiazolyl, benzothienyl, benzoxazolyl, benzofuranyl, indolyl, indolinyl, indazolyl, 
5 isobenzofuranyl, isobenzothienyl, isoindolyl, isoindolinyl, isbqninolinyl, quinolinyl, 
quinazolinyl and the like. Defined heterocyclyl moieties may be optionally substituted 
with one or more groups, each individually and independently selected from alkenyl, 
alkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonylalkyl, alkylcarbonyloxy, alkylendioxy, alkylsulfinyl, alkylsulfinylalkyl, 

10 alkylsulfonyl, alkylsulfonylalkyl, alkyltkio, alkylthioalkyl, alkynyl, amino, aminoalkyl, 
aminocarbonyl, aminocarbonylalkyl, aryl, arylalkenyl, arylalkoxy, arylalkyl, aryloxy, 
arylcarbonyl, arylalkylcarbonyl, (diaryl)alkylcarbonyl, aryloxycarbonyl, 
aryloxycarbonylalkyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, 
arylthio, arylthioalkyl, carboxy, carboxyalkyl, cyanp, cyanoalkyl, cycloalkyl, 

15 cycloalkylcarbonyl, cycloalkylalkylcarbonyl, formyl, formylalkyl, halogen, haloalko^, 
haloalkyl, heterocyclyl, heterocyclylcarbonyl, hydroxy, hydroxyalkyl, mercapto, nitro, 
and the like. Preferably the substituents are selected from oxo, alkoxycarbonyl, 
alkylcarbonyl, alkylsulfonyl, arylalkylcarbonyl, arylalkoxycarbonyl, arylalkylsulfonyl, 
arylcarbonyl, (diaryl)-alkylcarbonyl, arylsulfonyl, arylalkenylsulfonyl, 

20 cycloalkylalkylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbonyl, and 
heterocyclylsulfonyl. 

The term "saturated heterocyclyl" is another special case of "heterocyclyl" and refers to 
saturated rings as defined above for "heterocyclyl", especially to piperidinyl and 
25 pyrrolidinyl. 

The term "heterocyclylalkenyl", as used herein, alone or in any combination, refers to a 
heterocyclyl group appended to the parent molecular moiety through an alkenyl group. 
Representative examples of heterocyclylalkenyl include, but are not limited to, 2-pyrid- 
30 3-ylethenyl, 3 -quinolin-3 -ylpropen-2-yl, 5-pyrid-4-ylpenten-4-yl, and the like. 
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The.tem."hetero alone., "or in .any combination, refers to a 

heterocyclyl group appended to the parent molecular moiety through an alkoxy group. 
Representative examples of heterocyclylalkoxy include, but are not limited to, 2-pyrid- 
3-ylethoxy, 3-quinolin-3-ylpropoxy, 5-pyrid-4-ylpentyloxy, and the like. 

• 5' ' " : ■ 

The term ,f heterocyclylalkyl M , as used herein, alone or in any combination, refers to a 
heterocyclyl group appended to the parent molecular moiety through an alkyl group. 
Representative examples of heterocyclylalkyl include, but are not limited to, 2-pyrid-3- 
ylmethyl, 2-pyrimidin-2-ylpropyl, and the like. 

10-* 

The term "heterocyclyloxy", as used herein, alone or in any combination, refers to a 
heterocyclyl group appended to the parent molecular moiety through an oxy group. 
Representative examples of heterocyclyloxy include, but are not limited to, pyrid-3- 
yloxy, quinolin-3-yloxy, and the like, especially (1 -ethyloxycarbonyl-indazol-3-yl)- 
15 oxy. 

The term "hydroxy" or "hydroxyl" as used herein, alone or in any combination, refers 
to an -OH group 

20 The term "hydroxyalkyl" , as used herein, alone or in any combination, refers to an 
alkyl group having at least one hydrogen atom replaced with a hydroxy group. 
Representative examples of hydroxyalkyl include, but are not limited to, 
hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-ethyl-4-hydroxyheptyl, and the 
like. 

25 

The term "nitro", as used herein, alone or in any combination, refers to a -NO2 group. 
The tenn "oxo", as used herein, alone or in any combination, refers to an =0 group. 
30 The term "oxy", as used herein, alone or in any combination, refers to an -O- group. 
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The terms n mercapto ft and "thiol", as used herein, alone or in any combination, refer to 
a -SH group. 

The terms "thio" (synonym "sulfanyl"), "sulfinyl" and "sulfonyl", as used herein, alone 
5 or in any combination, refer to a -S(0) n group with n= 0, 1 and 2, respectively. 

Within the scope of the present invention, unless indicated otherwise, compounds of 
Formula I or pharmaceutically acceptable salts thereof are included that may exist in, 
and be isolated in, isomeric forms, including cis- or trans isomers or mixtures thereof, 

10 and tautomers. Other compounds of this invention may contain one orisore stereogenic 
or asymmetric centers, such as one or more asymmetric carbon atoms, and thus may 
give rise to optically pure enantiomers, mixtures of enantiomers, racemates, 
enantiomer-pure diastereomers, mixtures of diastereomers, epimers, and other 
stereoisomeric forms that may be defined, in terms of absolute stereochemistry, as (2?)-, 

15 (£)- or (7?,£)-configured, preferably in the (R)- or (^-configuration. Such isomers can 
be obtained by methods within the knowledge of one skilled in the art, e.g. by 
stereochemical^ controlled synthesis using chiral synthons or chiral reagents, or by 
means of classical separation techniques, such as chromatographic or crystallization 
methods, or by other methods known in the art, such as through formation of 

20 diastereomeric salts, for example by salt formation with an enantiomerically pure chiral 
acid, or by means of chromatography, for example by using chromatographic materials 
modified with chiral ligands. Furthermore, the present invention refers to compounds 
containing centers of any geometric asymmetry, like, for example, unsymmetrically 
substituted olefinic double bond, including E or Z geometric isomers and mixtures 

25 thereof. Generally, pure isomers of compounds of Formula I are preferred over 
isomeric mixtures. 

In the present invention, the compounds of Formula I may be used in the form of 
pharmaceutically acceptable salts. The term "pharmaceutically acceptable salts" refers 
30 to relatively nontoxic, inorganic or organic acid and base addition salts, which retain 
the biological effectiveness and properties of the parent compound, and which are not 



WO 2006/021418 



48 



PCT/EP2005/009083 



.... biologically or otherwise undesirable (see, e.g., Berge et al., J. Pharm. Sci. 1977, 66, 1- 
19). 

Certain compounds of the present invention can contain one or more basic functional 
5 groups, such as amino, alkylamino, or arylamino, and; thus, be capable of forming 
pharmaceutically acceptable acid addition salts. These acid addition salts may be 
prepared by standard procedures in a s\iitable solvent from the parent compound of 
Formula I, with an appropriate amount of an inorganic acid, including, but not limited 
to, for example, hydrochloric acid, hydrobromic acid, sulfuric acid, or phosphoric acid; 

10 or of an organic acid, including, but not limited to^cetic acid, propionic acid, octanoic 
acid, decanoic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid, 
succinic acid, fumaric acid, tartaric acid, citric acid, ascorbic acid, amino acids, such as 
glutamic acid or aspartic acid, benzoic acid, cinnamic acid, salicylic acid, mandelic 
acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, or other acidic 

15 organic compounds. 

Certain compounds of the present invention may, on the other hand, contain one or 
more acidic functional groups and, thus, be capable of forming pharmaceutically 
acceptable base addition salts. These salts can be prepared by addition of an appropriate 

20 amount, usually in stoichiometric ratio, of an alkaline reagent, such as hydroxide, 
carbonate or alkoxide, containing the appropriate cation, to the free acid in a suitable 
solvent. Preferred inorganic salts include, but are not limited to, ammonium, sodium, 
potassium, calcium or magnesium, also zinc salts and the like. Preferred salts derived 
from organic bases include, but are not limited to, salts of primary, secondary, and 

25 tertiary amines, substituted amines, cyclic amines, and basic ion exchange resins, such 
as isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine, 
ethanolamine, lysine, arginine, iV-ethylpiperidine, piperidine, polyamine resins, and the 
like. 

30 Compounds of the present invention containing both acidic and basic groups can also 
form internal salts (zwitter ions). 
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For isolation or purification purposes, it is also possible to use pharmaceutically 
unacceptable salts, for example perchlorates, picolinates, picrates, or the like. For 
therapeutic use, only pharmaceutically acceptable salts or free compounds are 
employed, where applicable in the form of pharmaceutical preparations, and these are 
5 therefore preferred. 

Certain compounds of Formula I, including their salts, may exist in solvated as well as 
unsolvated forms, such as, for example, hydrated forms, or their crystals may, for 
example, include the solvent used for crystallization. Different crystalline forms may 
10 be present. The present invention encompasses all such solvated and unsolvated forms. 

The present invention also relates to prodrug derivatives of the parent compounds of 
Formula I The term "prodrug" refers to pharmacologically inactive precursors of a 
drug that may be converted into its therapeutically active form under physiological 

1 5 conditions in vivo, for example, when they undergo solvolysis, or enzymatic 

degradation in blood, or in cells (Bundgard H., "Design of Prodrugs", pp. 7-9, 21-24, 
Elsevier, Amsterdam (1985); Silverman R. B., "The Organic Chemistry of Drug Design 
and Drug Action", pp. 352-401, Academic Press, San Diego, CA (1992); Higuehi T. et 
al., "Pro-drug as Novel Delivery Systems", A.C.S. Symposium Series, Vol. 14). the 

20 term "prodrug" also includes any covalently bonded carriers, which release the active 
parent compound in vivo when administered to a mammal. Prodrug modifications of a 
compound often offer advantages of solubility, bioavailability, absorption, tissue 
compatibility, tissue distribution, or delayed release in the mammalian organism. 
Prodrugs are variations or derivatives of the compounds of Formula I, which have 

25 groups cleavable under metabolic conditions, for example, pharmaceutically acceptable 
esters, or amides. Such groups can be cleaved enzymatically or non-enzymatically, or 
hydrolytically to the free hydroxy, carboxy, or amino group of the active parent 
compound. In another embodiment, the prodrug is a reduced form, which is oxidized in 
vivo to the therapeutic compound, for example, a thiol, which is oxidized to a sulfonate 

30 or sulfate, or an alcohol, which is oxidized to a carboxylic acid. 
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-Further included within the scope of the present-invention are pharmaceutical^ 
acceptable esters of the compounds of Formula L The term "pharmaceutically 
acceptable esters" refers to relatively non-toxic, esterified products of the parent 
compound. These esters can be prepared in situ during the final isolation and 

5 purification of the compounds, or by separately reacting the purified compounds in its 
free acid or hydroxyl form with a suitable esterifying agent. Carboxylic acids can be 
converted into esters via treatment with an alcohol in the presence of a catalyst 
Hydroxyl containing derivatives can be converted into esters via treatment with an 
esterifying agent such as alkanoyl halides. The term further includes lower hydrocarbon 

10 groups capable of being solvated under physiological conditions, for "example, alkyi 
esters, preferred methyl, ethyl, and propyl esters, methoxymethyl esters, 
methylthiomethyl esters, pivaloyloxymethyl esters and the like (see, e.g. , Berge et aL, J. 
Pharm.Sci. 1977,66, 1-19). 

15 The compounds of the present invention have useful, in particular pharmacologically 
useful, properties. They are able to specifically antagonize the effect of endogenous 
PGD 2 on the CRTH2 receptor, and may be used for the prevention and/or treatment of 
chronic and acute allergic immune disorders comprising allergic asthma, rhinitis, 
chronic obstructive pulmonary disease (COPD), dermatitis, inflammatory bowel 

20 disease, rheumatoid arthritis, allergic nephritis, conjunctivitis, atopic dermatitis, 
bronchial asthma, food allergy, systemic mast cell disorders, anaphylactic shock, 
urticaria, eczema, itching, inflammation, ischemia-reperfusion injury, cerebrovascular 
disorders, pleuritis, ulcerative colitis, eosinophil-related diseases comprising Churg- 
Strauss syndrome and sinusitis, basophil-related diseases, comprising basophilic 

25 leukemia and basophilic leukocytosis in humans and other mammals. 

A compound or a pharmaceutical composition of the invention may thus be used as a 
drug (medicine) or therapeutic agent for prevention and/or treatment of both chronic 
and acute allergic/immune disorders such as those mentioned above, especially allergic 
30 asthma, rhinitis, COPD, dermatitis, inflammatory bowel disease, and rheumatoid 
arthritis. 
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In another aspect, the compounds of Formula I may be used as standard or reference 
compounds in tests or assays involving the inhibition of the CRTH2 receptor. Such 
compounds could be made commercially available for use as a reference, quality 
standard or control, for example in pharmaceutical research when developing new 
5 assays or protocols related to CRTH2 activity. 

As mentioned earlier, compounds of Formula I, or salts, or prodrugs thereof, 
antagonize the PGD 2 activation of the CRTH2 receptor. The biological effect of such 
compounds may be tested in a variety of in vitro, ex vivo and in vivo assays. 

10 

The ability of the compounds of Formula I to bind to the CRTH2 receptor may be 
measured by methods similar to those described in Sawyer N. et al., Br. J. Pharmacol, 
2002, 137, 1 163-1 172 and by the method described below in the experimental part. 

1 5 With this type of assay, IC50 values (i. e. the concentrations where half-maximal 

inhibition of the interaction is found) in the range of 0.001 to 10 jjM, preferably values 
below 1 nM, in particular values below 0.05 ^M, are found with test compounds of 
Formula I. Exemplary IC 50 values determined in this test are given below in Table 68. 

20 A functional assay with cells expressing the human CRTH2 receptor may be used to 
detect changes in the levels of intracellular calcium concentration following compound 
treatment. After addition of the compound the cells are challenged with PGD2. In a 
Fluorescent Imaging Plate Reader (FLIPR™, Molecular Devices, Sunnyvale, 
California) fluorescence emission is recorded during both additions, emission peak 

25 values above base level after PGD2 addition were exported, normalized to low controls 
(no PGD2) and high controls (no active compound). The relative values of the 
remaining activity were used to determine IC50 values by curve fitting the data to a 
single site to a four-parameter logistic sigmoid dose response curve of the equation 
(A+((B-A)/(l+((C/xrD)))). 

30 The ability of the compounds to inhibit PGD 2 induced change of intracellular calcium 
levels via CRTH2 activation may be measured by methods known of one skilled in the 
art or by the method described below in the experimental part. 
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With this assay, IC 50 values (/. e. the concentration of a compound at which the 
remaining activity is 50%) in the range of 0.001 and 10 jjM ; preferably below 0,5 jiM, 
are obtained with test compounds of Formula I. Exemplary IC50 values determined in 
5 this test are given below in Table 69. 

The results of these assays clearly demonstrate, that the present invention provides 
functional antagonists of the PGD2 receptor. 

10 On the basis of {he biological studies dis&ussed hereinabove, a compound of Formula I 
according to the invention may show therapeutic efficacy against chronic and acute 
allergic/immune disorders such as allergic asthma, rhinitis, chronic obstructive 
pulmonary disease (COPD), dermatitis, inflammatory bowel disease, and rheumatoid 
arthritis. 

15 

A compound of Formula I, a pharmaceutical^ acceptable salt or a prodrug thereof, can 
be administered alone in pure form or in combination with one or more other 
therapeutic agents, possible combination therapy taking the form of fixed combinations 
or the administration of a compound of the invention and one or more other therapeutic 

20 agents being staggered or given independently of one another, or the combined 
administration of fixed combinations and one or more other therapeutic agents. A 
compound of Formula I can besides or in addition be administered especially for 
prevention and/pr treatment of both chronic and acute allergic or immune disorders in 
combination with other inflammatory diseases. Long-term therapy is equally possible 

25 as is adjuvant therapy in the context of other treatment strategies, as described above. 
Other possible treatments are preventive therapies, for example in patients at risk. 

The invention relates also to pharmaceutical compositions comprising compounds of 
Formula I, to their use in .therapeutic, in a broader aspect of the invention also 
30 prophylactic treatment or a method of treatment of the diseases mentioned above, to the 
compounds for said use and to the preparation of pharmaceutical formulations 
(medicines). 
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The pharmaceutically acceptable compounds of the present invention may be used, for 

example, for the preparation of pharmaceutical compositions that comprise an effective 

amount of the active ingredient together or in admixture with a significant amount of 
• .. . i ■ 

5 one or more inorganic, organic, solid or liquid, pharmaceutically acceptable carriers. 

The invention relates also to a pharmaceutical composition that is suitable for 
administration to a warm-blooded animal, especially a human (or to cells or cell lines 
derived from a warm-blooded animal, especially a human, for the treatment or, in a 
10 broader aspect of the x invention, prevention of (Le. prophylaxis against) a disease that 
responds to blockade of the interaction of the CRTH2 receptor with PGD 2 , comprising 
an amount of a compound of Formula T or a pharmaceutically acceptable salt or a 
prodrug thereof, which is effective for said inhibition, together with at least one 
pharmaceutically acceptable carrier. 

15 

The pharmaceutical compositions according to the invention are those for enteral 
administration, such as nasal, buccal, rectal, dermal or, especially oral administration, 
and for parenteral administration, such as intramuscular, intravenous or subcutaneous, 
intrasternal, intravitreal, injection or infusion, to warm-blooded animals, especially 
20 humans. Such compositions comprise an effective dose of the pharmaceutically active 
ingredient, alone or together with a significant amount of a pharmaceutically acceptable 
carrier. The dosage of the active ingredient depends on the species of warm-blooded 
animal, the body weight, the age and the individual conditions, individual 
pharmacokinetic data, the disease to be treated and the mode of administration. 

25 

The invention relates also to a process or a method for the treatment of a pathological 
condition mentioned hereinabove, especially a disease, which responds to blockade of 
the interaction of the CRTH2 receptor with PGD 2 , especially allergic asthma, rhinitis, 
chronic obstructive pulmonary disease (COPD), dermatitis, inflammatory bowel 
30 disease, and rheumatoid arthritis. The compounds of Formula I or salts or prodrugs 
thereof can be administered as such or especially in the form of pharmaceutical 
compositions. 
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The dose to be administered to warm-blooded animals, for example humans of 
approximatively 70 kg body weight, is preferably from approximatively 3 mg to 
approximatively 30 g, more preferably from approximatively 10 mg to approximatively 
5 1000 mg per person per day, divided preferably into 1 to 3 single doses which may, for 
example, be of the same size. The amount of the compound actually administered will 
typically be determined by a physician, in the light of the relevant circumstances, 
including the condition to be treated, the chosen route of administration, the actual 
compound administered, the age, the weight, and response of the individual patient, the 
10 'severity of the patient's symptoms, and the like, for example, children visually receive 
half of the adults dose. 

The pharmaceutical compositions comprise from approximately 1 % to approximately 
95%, preferably from approximately 20% to approximately 90%, active ingredient. 

1 5 Pharmaceutical compositions according to the invention may be, for example, in unit 
dosage forms such as coated and uncoated tablets, pills, ampoules, vials, suppositories, 
dragees, or capsules. Further dosage forms aire, for example, ointments, creams, pastes, 
emulsions, foams, chewable gums, tinctures, lip-sticks, drops, sprays or aerosols, 
syrups or elixirs, dispersions, transdermal patches or pads, or via an intravitreal device 

20 that releases the compound in a sustained capacity, and the like. Examples are capsules 
containing from about 0.05 g to about 1 .0 g active ingredient. 

The pharmaceutical compositions of the present invention are prepared in a manner 
known, per se 9 for example by means of conventional mixing, granulating, coating, 
25 dissolving, lyophilizing or confectioning processes. 

Solutions of the active ingredient, and also suspensions, and especially isotonic 
aqueous solutions or suspensions, are preferably used, it being possible, for example in 
the case of lyophilized compositions, that comprise the active ingredient alone or 
30 together with a carrier, for example mannitol, for such solutions or suspensions to be 
produced prior to use. The pharmaceutical compositions may be sterilized and/or may 
comprise excipients, for example preservatives, stabilizers, wetting agents and/or 
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emulsifiers, solubilizers, salts for regulating osmotic pressure and/or buffers and are 
prepared in a manner known per se, for example by means of conventional dissolving 
or lyophilizing processes. The said solutions or suspensions may comprise viscosity- 
increasing substances, such as sodium carboxymethylcellulose, 
5 carboxymethylcellulose, dextran, polyvinylpyrrolidone or gelatin. 

Suspensions in oil comprise as the oil component the vegetable, synthetic or semi- 
synthetic oils customary for injection purposes. There may be mentioned as such 
especially liquid fatty acid esters that contain as the acid component a long-chain fatty 

10 acid having from 8 to 22, especially from 12 to 22, carbon atoms, for example lauric 
acid, tridecylic acid, myristic acid, pentadecylic acid, palmitic acid, margaric acid, 
stearic acid, arachidic acid, behenic acid or corresponding unsaturated acids, for 
example oleic acid, elaidic acid, erucic acid, brasidic acid or linoleic acid, if desired 
with the addition of antioxidants, for example vitamin E, p-carotene or 3,5-di-terf- 

15 butyl-4-hydroxytoluene. The alcohol component of those fatty acid esters has a 

maximum of 6 carbon atoms and is mono- or poly-hydroxy , for example a mono-, di- 
or trihydroxy, alcohol, for example methanol, ethanol, propanol, butanol, or pentanol or 
the isomers thereof, but especially glycol and glycerol. The following examples of fatty 
acid esters are therefore to be mentioned: ethyl oleate, isopropyl myristate, isopropyl 

20 palmitate, "Labrafil M2375" (polyoxyethylene glycerol trioleate, Gattefoss6, Paris), 
"Miglyol 812" (triglyceride of saturated fatty acids with chain length of C8 to C12, 
Htils AG, Germany), but especially vegetable oils, such as cottonseed oil, almond oil, 
olive oil, castor oil, sesame oil, soybean oil and more especially groundnut oil. 

25 The injection or infusion compositions are prepared in customary manner under sterile 
conditions; the same applies also to introducing the compositions into ampoules or 
vials and sealing the containers. 

Pharmaceutical compositions for oral administration can be obtained by combining the 
30 active ingredient with solid carriers, if desired granulating a resulting mixture, and 
processing the mixture, if desired or necessary, after the addition of appropriate 
excipients, into tablets, drag6e cores or capsules. It is also possible for them to be 
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incorporated into plastics carriers that allow the active ingredients to diffuse or be 
released in measured amounts. 

Suitable carriers are especially fillers, such as sugars, for example lactose, saccharose, 
5 mannitol or sorbitol, cellulose preparations and/or calcium phosphates, for example 
tricalcium phosphate or calcium hydrogen phosphate, and binders, such as starch pastes 
using for example corn, wheat, rice, or potato starch, gelatin, tragacanth, 
methylcellulose, hydroxypropylmethylcellulose, sodium carboxymethylcellulose and/or 
polyvinylpyrrolidone, and/or, if desired, disintegrators, such as the above-mentioned 
10 starches, and/or carboxymethyl starch, crosslinked polyvinylpyrrolidone, agar, alginic 
acid or a salt thereof, such as sodium alginate. Excipients are especially flow 
conditioners and lubricants, for example silicic acid, talc, stearic acid or salts thereof, 
such as magnesium or calcium stearate, and/or polyethylene glycol. Dragee cores are 
provided with suitable, optionally enteric, coatings, there being used, inter alia, 
1 5 concentrated sugar solutions which may comprise gum Arabic, talc, 

polyvinylpyrrolidone, polyethylene glycol, and/or titanium dioxide, or coating 
solutions in suitable organic solvents, or, for the preparation of enteric coatings, 
solutions of suitable cellulose preparations, such as ethylcellulose phthalate or 
hydroxypropylmethylcellulose phthalate. Capsules are dry-filled capsules made of 
20 gelatin and of soft sealed capsules made of gelatine and a plasticiser, such as glycerol 
or sorbitol. The dry-filled capsules may comprise the active ingredient in the form of 
granules, for example with fillers, such as lactose, binders, such as starches, and/or 
glidants, such as talc or magnesium stearate, and if desired with stabilizers. In soft 
capsules the active ingredient is preferably dissolved or suspended in suitable oil 
25 excipients, such as fatty oils, paraffin oil or liquid polyethylene glycols, it being 

possible also for stabilizers and/or antibacterial agents to be added. Dyes or pigments 
may be added to the tablets or dragee coatings or the capsule casings, for example for 
identification purposes or to indicate different doses of active ingredient 

30 For parenteral administration, aqueous solutions of an active ingredient in water- 
soluble form, for example of a water-soluble salt, or aqueous injection suspensions that 
contain viscosity-increasing substances and stabilizers, are especially suitable. The 
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active ingredient, optionally together with excipients, can also be in the form of a 
lyophilizate and be made into a solution before parenteral administration by the 
addition of solvents. 

5 The novel compounds of Formula I can be manufactured in accordance with the 
invention by 

a) hydrolyzing a precursor of the general Formula II 




10 wherein R*-R 7 and n are as in Formula I and R represents an alkyl group, 

preferably ethyl or tort-butyl, with the exception of: 

methyl [2-(5-trifluoromethyl-pyri 
15 methyl [2-(4-chloro-benzylsulfanyl)-bei^ 

methyl (2-benzylsulfanyl-benzoimidazol- 1 -yl)-acetate; 
methyl [2-(5-nitro-pyridin-2-ylsulfany^ 

20 

methyl (2-methylsulfanyl-benzoimidazol-l -yl>acetate; 

ethyl (2-methylsulfanyl-benzoimidazol-l-yl)-acetate; 

25 methyl (2-e1hylsulfanyl-benzdiniidazol-lryl)-acetate; 

ethyl [2-(l,3,7-trimethyl-2,6-dioxo-2,^^ 
benzoimidazoH -yl]-acetate; 

30 ethyl {2-[3-me%l-4-(2-moipholin-4-yl-e^^^ 

ylme1iiylsdfanyl]-benzoimidazol-l-yl}-acetate; and 

methyl {2-[3-methyl-4-(2-moipho^ 
ylmethylsulfanyl3 -benzoimidazol- 1 -yl} -acetate; 

35 or 
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. . b)_alkylating a benzoimidazole derivative of the general Formula . _ ■ 



R 5 

N y 
y~ S-(CH 2 ) n -C— R 6 

H V 



5 wherein R'-R 7 and n are as in Formula L 

with a compound of the general Formula 

L^CHaCOOH 

10 

wherein L 1 is a leaving group, 

or 

c) S^alkylating a mercapto derivative of the general Formula 





15 R 4 ^COOH 

wherein R J -R 4 are as in Formula I, 
with an alkylating agent of the general Formula 

20 

L^CHzVC-^R^ 7 
wherein R -R and n are as in Formula I and L is a leaving group, 
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and^if desired^ ^converting a compound of-Formula I into a pharmaceutically acceptable 
salt. 

Compounds of the invention may be manufactured by the application or adaptation of 
5 known methods, by which is meant methods used heretofore or described in the 
literature, for example those described by Larock R. C. in "Comprehensive organic 
transformations: a guide to functional group preparations", VCH publishers, 1999. 

In the reactions described hereinafter, it may be necessary to protect reactive functional 
10 groups, for example hydroxy, amino, imino, thio or carboxy grbups, where these are 
desired in the final product, to avoid their unwanted participation in the reactions. 
Conventional protecting groups may be used* in accordance with standard practice, for 
example see Greene T. W. and Wuts P. G. M. in "Protective groups in organic 
synthesis" Wiley-Interscience, 1999. 

15 

Generally, a synthesis of 2-sulfanyl-benzoimidazol-l-yl-acetic acid of Formula I starts 
by alkylating a 2-chlorobenzoimidazole of Formula 1 with a compound of Formula L 1 - 
CH2CO2R, wherein R represents an alkyl group, preferably ethyl or terf-butyl, and L 1 is 
a leaving group, in a suitable polar solvent such as N, JV-dimethylformamide, acetone, 
20 acetonitrile or the like, in the presence of a base, such as potassium carbonate, cesium 
carbonate, sodium hydride or the like, to yield an alkyl (2-chloro-benzoimidazol-l-yl)- 
acetate of Formula 2, as outlined in Scheme 1 . 




1 Scheme 1 

25 

The dotted lines in Formula 2 indicate that the double bond is in either of the two 
possible positions; the -CH2COOR residue is connected to either of the two nitrogen 
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atoms; this is of significance for producing regioisomers, ie. when R 1 and R 4 , or R 2 
and R 3 , are substituents different from each other (cf. below Formulas 2a and 2b). 

Suitable is a leaving group L 1 such as halo, in particular bromo or chloro. Preferably, a 
5 compound of Formula L'-CIfeCOiR is ferf-butyl or ethyl bromoacetate. 

Under preferred conditions a solution of a chlorobenzoimidazole of Formula 1 in 
acetone is stirred with e.g. ferf-butyl bromoacetate in presence of potassium carbonate 
at reflux, or in DMF at room temperature. 

10 

It is noteworthy, that under such alkylating conditions an unsymmetrically substituted 
2-chlorobenzoimidazole of Formula 1, wherein R 1 and R 4 , or R 2 and R 3 are different 
from each other, delivers a mixture of the respective C(4) and C(7), or C(5) and C(6) 
substituted alkyl (2-chloro-benzoimidazol~l -yl)-acetate regioisomers of Formula 2a 
15 and 2b. 



R 1 R 1 COOR 




Applying a procedure described by Migawa, M. T. et al., J. Med. Chem. 1998, 41, 
20 1242-1251, an alkyl (2-chloro-benzoimidazoH-yl)-acetate of Formula 2 is treated with 
thiourea in a solvent such as methanol or ethanol at reflux, to give an Intermediate of 
Formula 3. 
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COOR 




COOR 



10 



15 



A novel method to regioselectively produce an intermediate of Formula 3a has been 
developed: 

Substituted l-fluoro-2-nitro-benzene of Formula 12 is converted to a compound of 
Formula 13.1 by reacting with an amino acid ester in a suitable solvent such as DMSO, 
EtOH or the like at elevated temperature from 50°C to 100°C (McFarlane et al, J. 
Chem. Soc. Perkin Trans. 1 1988, 691-696). Subsequent hydrogenolysis with hydrogen 
in the presence of a catalyst such as palladium on charcoal in a solvent like 
tetrahydrofuran leads to a substituted aniline derivative of Formula 13.2, which then is 
reacted with thiocarbonyle diimidazole to yield Intermediate 3a (Wright, J. L. et al, J. 
Med. Chem., 2000, 43, 3408-3419; Breslin, H. Jet al, J. Med. Chem. 1995, 38, 771- 
793). 





12 



13.1Y = N0 2 
13.2Y = NH 2 



COOR 



Generally, when a reaction or synthesis involves an Intermediate of Formula 3 and 
when obtaining the product as only one single regioisomer is wished, then an 
Intemediate of Formula 3a can be used in place of an Intermediate of Formula 3. 



Subsequent S-alkylation of an Intermediate of Formula 3 occurs with a suitable 
20 alkylating agent of formula L^CH^-C-R^ 7 ; 

wherein R 5 , R 6 , and R 7 and n are defined as hereinabove, and 
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L 2 is a leaving group such as-halo, in particular chloro, bromo, or iodo; alkylsulfonate, 
or arylsulfonate, such as methylsulfonate, or p-toluenesulfonate; 
in a solvent such as JV; JV-dimethylformamide, acetone, acetonitrile or the like, 
in the presence of a base such as triethylamine, tyiV-diisopropylethylamine, sodium 
5 hydroxide, potassium carbonate; 
affording a Precursor of Formula 4. 

R 1 . 

R 3/ ^f ^ COOR R 7 
R 4 

4 

10 Typically, a reagent of Formula L 2 -(CH 2 ) n -C-R 5 R 6 R 7 is an optionally substituted alkyl 
halide, particularly an alkyl chloride, or an alkyl bromide, such as commercially 
available 2-(2-bromo-ethyl)-isoindole- 1 ,3 -dione; (2-bromo-ethyl)-carbamic acid tert- 
butyl ester; (3-bromo-propyl)-carbamic acid ferf-butyl ester; (2-bromo-ethyl)- 
cyclohexane; 1-bromo-hexane; l-bromo-pentene; 4-bromo-but-l-ene; 1-bromo-butane; 

15 bromo-cyclopentane; (l-bromo-ethyl)-benzene; bromo-phenyl-acetic acid methyl ester; 
7-bromo-bicyclo[4.2.0]octa-l(6),2,4-triene; 2-bromo-l-ph^nyl-propan-l-one; 6-bromo- 
hexanoic acid ethyl ester; 4-bromo-butyric acid ethyl ester; 5-bromo-pentanoic acid 
ethyl ester; bromomethyl-benzene; l-chloromethyl-2-methoxy-benzene; (2-bromo- 
ethyl)-benzene; (3-bromo-propyl)-benzene; 3,3-diphenyl-propyl bromide; l-(2-bromo- 

20 ethoxy)-4-chloro-benzene; (2-bromo-ethoxy)-benzene; (4-bromo-butoxy)-benzene; (5- 
bromo-pentyloxy)-benzene; 2-(3-bromo-propyl)-isoindole-l,3-dione; 3-bromomethyl- 
benzoic acid methyl ester; 5-chloromethyl-furan-2-carboxylic acid ethyl ester; l-(3- 
chloromethyl-4-ethoxy-phenyl)-ethanone; or l-(3-chloromethyl-4-methoxy-phenyl)- 
ethanone. 

25 

More preferred is a reagent of Formula L 2 -(CH2) n -C-R 5 R 6 R 7 , such as ben2yl-(3-chloro- 
propyl)-carbamic acid terf-butyl ester; 5-bromo-pentanoic acid butyl-phenyl-amide; 5- 
brotoo-l-(3,4-dihy<ko-2/f-quinolin-l-yl)-pentan-l-one; 5-bromo-pentanoic acid 
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methyl-phenyl-amide; l-(2-bromo~ethoxy)-naphthalene; 2-(2-bromo-ethoxy)- 
naphthalene; 2-(3-chloro-propyl)-2,3-dihydro-isoindol-l--one; l-(3-chloro-propyl)-l,3- 
dihydro-benzoiroida2ol-2-one; 3-(3-cMoro-propyl)-lif-quinazoline-2,4-dioiie; 2-(3- 
chloro-prqpyl)-l J-dioxp-l,2-dihydro-lX 6 -benzo[d]isothiazol--3-one; 2-bromo-5- 
5 bromomethyl-benzoic acid methyl ester; 4-bromo»3-bromomethyl-benzoic acid methyl 
ester; 3-bromomethyl-4-methoxy-benzoic acid methyl ester; l-(3-chloromethyl-4- 
propoxy-phenyl)-ethanone; l»(3-chloromethyl-4-butoxy-phenyl)-ethanone; (3- 
chloromethyl-4-methoxy-phenyl)-phenyl-methanone; 2-chloromethyl-oxazple-4- 
carboxylic acid methyl ester; or l-(3-bromomethyl-phenyl)-ethanone. 

io ' 

Particularly preferred is a novel alkyl halide of Formula L 2 -(CH 2 )n-C-R 5 R 6 R 7 , such as 
(3-chloro-propyl)-phenethyl-carbamic acid terf-butyl ester; (3-chloro-propyl)-(4- 
piperidin-l-yl^phenyl)-carbamic acid terf-butyl ester; 4-[terf-butoxycarbonyl-(3-chloro- 
propyl)-amino]-benzoic acid ethyl ester; (3-chloro-propyl)-cyclopropyl-carbamic acid 

15 ter/-butyl ester; (3-cbloro-propyl)-phenyl-carbamic acid terf-butyl ester; (3-chloro- 
propyl)-(2 > 2-diphenyl-ethyl)-carbamic acid terf-butyl ester; (3-chloro-propyl)- 
phenethyl-carbamic acid butyl ester; benzyl-(3-chloro-propyl)-carbamic acid butyl 
ester; (3-chloro-propyl)-cyclohexyl-carbamic acid butyl ester; (3-chloro-propyl)- 
cyclohexylmethyl-carbamic acid butyl ester; 4-[(3-chloro-propyl)-(2-cyclohexyl-2- 

20 phenyl-acetyl)-amino]-benzoic acid ethyl ester; pentanoic acid (3-chloro-propyl)- 
phenethyl-amide; 4-[butoxycarbonyl-(3-cUor6-propyl)-amino]-benzoic acid ethyl 
ester; 5-bromo-pentanoic acid benzyl-phenyl-amide; 5-bromo-pentanoic acid benzyl- 
methyl-amide; 3-(3-chloro-propoxy)-indazole-l-carboxylic acid ethyl ester; 2-(3- 
chloro-propyl)-3-oxo-2,3-dihydro-indazole-l-carboxylic acid ethyl ester; 2-(3-chloro- 

25 propyl)-2#-phthalazin-l-one; 5-bromomethyl-nicotinic acid methyl ester; 2- 

bromomethyl-6-chloro-isonicotinic acid methyl ester; 2-bromo-3-bromomethyl-benzoic 
acid methyl ester; 3-bromo-5-bromomethyl-benzoic acid methyl ester; 3-methoxy-5- 
chloromethyl-benzoic acid isopropyl ester; l-[3-chloromethyl-4-(3-hydroxy-propoxy)- 
phenyl]-ethanone; :7-cU6romethyl-6-methoxy-3,4-dihydro-2H-naphthalen-l-one; and 

30 l-(3-chloromethyl-piperidin-l-yl)-butan-l-one. 
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. Preferred alkyl halidesof Formula L^CCH 2 ) n -C-R 5 R 6 R 7 are_depicted in Formula 5.1 
and 5.2. Such compounds can either be prepared and isolated as such, or generated in 
situ, from a dihaloalkane of Formula Hal^CH^VHal 2 , wherein Hal 1 and Hal 2 
represent halo, independently selected from chloro, bromo, or iodo; such as l-chloro-2- 

5 iodo-ethane, 1,2-dibromo-ethane, or 1,2-dichloro-ethane; l-chloro-3-iodo-propane, 1,3- 
dibromo-propane, or 1,3-dichloropropane; l-chloro-4-iodo-butene, 1,4-dibromo- 
butane, or 1,4-dichloro-butane; with a substituted amine of hereinabove defined 
Formula HNR 8 R 9 , whereby R 8 and R 9 both are not hydrogen, such as alkylcarbonyl- 
aryl-amine, alkoxycarbonyl-arylalkyl-amine, alkoxycarbonyl-arylamine, 

10 alkoxycarbonyl-cyclylalkyl-amine 5 a^oxycarbonyi^cycloalkyl-amine, 

arylalkylcarbonyl-aryl-amine, alkylsulfonyl-alkylamine, arylalkylsulfonyl-alkylamine, 
arylsulfonyl-alkylamine, alkylsulfonyl-cycloalkylamine, arylalkylsulfonyl- 
cycloalkylamine, aiylsulfonyl-cycloalkylamine, alkylsulfonyl-arylalkylamine, 
arylalkylsulfonyl-aiylalkylamine, arylsulfonyl-arylalkylamine, alkylsulfonyl- 

1 5 arylamine, aiylalkylsulfonyl-aiylamine, arylsulfonyl-arylamine, 1 ,3-dihydro- 
benzoimidazol-2-one, 2,3-dihydro-isoindol-l-one, l,l-dioxo-l,2-dihydro-lA^- 
benzo[d]isothiazol-3-one, isoindole-1 ,3-dione, 3-oxo-2,3-dihydro-indazole-l- 
carboxylic acid ethyl ester, l#-quinazoline-2,4-dione, 2i?-phthalazin-l-one; or with a 
hydroxy-arene of Formula HOR 7 ', wherein R r represents a substituted phenyl, 

20 naphthyl of heterocyclyl such as indazbl-3-yI-l-carboxylic acid ethyl ester; in a polar 
solvent such as ^,i^-dimethylformamide, tetrahydrofuran or acetonitrile; in the 
presence of a base such as sodium hydride, potassium ter/-butylate. 

A 2-aryloxyethylbromide is obtained by reacting a hydroxyarene with dibromoethane 
25 in aqueous sodium hydroxide (Slyn'ko, N. M.; Tormyshev, V. M. Russ. Journal. Org. 
Ghem. 2000, 36(2), 254-257). 



R 5 r5 R 5 • 

//R 6 r.R 6 //R 6 

Hal— (CH 2 ) n -CT "H*— (OUfC^ Hal— (CH 2 ) n -(T 

y N— R 8 \—R T /N— R 8 

R 9 H 
5.1 5.2 5.3 
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_Altematively,:a-primary amineof Formula H2NR 8 , wherein R 8 represents alkyl, 
cycloalkyl, cyclylalkyl, or arylalkyl, reacts with hereinabove defined dihaloalkane of 
Formula Hal 1 -(CH2>n-Hal 2 forming a secondary amine of Formula 5.3, which then is 
transformed to its respective amide, sulfonamide, carbamate, urethane of Formula 5.1, 
wherein R 9 represents alkenylcarbonyl, alkoxycarbonyl, alkylcarbamoyl, alkylcarbbnyl, 
alkylsulfonyl, arylalkenylcarbonyl, arylalkylcarbonyl, arylcarbamoyl, arylcarbonyl, 
arylalkylsulfonyl, arylsulfonyl, cycloalkylcarbonyl, or cyclylalkylcarbonyl (Briner, K. 
et. al., Bioorg. Med. Chem. 2002, 10, 3649-3661). 

Furthermore? an alkylating reagent of Formula L 2 -(CH 2 ) n -C-R 5 R 6 R 7 can be obtained 
through transformation of its respective hydroxy analog of Formula R 5 R 6 R 7 C-(CH2) n - 
OH, by means of known methods. 

Especially preferred alkylating reagents, as depicted in Formula 5.4, 5.5, SAbis, are 
obtained by: 

a) halogenation of the methyl group of the benzene and pyridinyl derivatives 6 
and 7, respectively, with known methods, e.g. preferably by means of N-X 
succinimide, whereby X represents halogen, such as chloro or bromo, iodo, in a 
sxiitable solvent such as tetrachloromethane, chloroform or the like (de Meijere, 
A. et al., Chem. Ber. 1993, 126, 1635-1641). 



O O 




5.4 6 

L 2 : Hal (CI, Br, I) X: CI, Br, alkoxy 

X: CI, Br, alkoxy, hydroxyalkoxy R 1 : alkyl, alkoxy 
R': alkyl, alkoxy 
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L 2 : Hal (CI, Br, I) 

X: CI, Br 

R': alkyl, alkoxy 




X: CI, Br 

R': alkyl, alkoxy 



b) direct chloromethylation of the benzene derivatives Ibis or of the bicyclic aromatic 
compounds Iter with known methods, e.g. preferably by means of methoxyacetyl 
chloride and aluminium trichloride or a suitable Lewis acid in an polar solvent such as 
nitromethane, carbon disulfide or the like (McKillop, A.; Madjdabadi, F., A.; Long. D. 
A. Tetrahedron Lett., 1983, 24, 1933-1936). 




Ibis 

X: alkoxy, hydroxyalkyloxy 
R 1 : alkyl, aryl, alkoxy 



10 




SAbis 

X: alkoxy, hydroxyalkyloxy 
n = 0 1 

\ 




Iter 

X: alkoxy, hydroxyalkyloxy 
n = 0, 1 



15 



In a preferred embodiment, hydroxyalkoxyacetophenone and alkoxyacetophenone Ibis 
are obtained by alkylation of hydroxyacetophenone with the corresponding 
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-hydroxyalkyl or alkyl halide (Mandoli r A.-ef al Tetrahedron-Asymmetry 2003, 14, 
3647-3650). 

Another preferred alkyl halide of Formula L 2 -(CHa)rC-RWR 7 also comprises a 
5 structure of Formula 5.6, wherein R r represents alkoxy, alkyl-arylamino, arylalkyl- 
arylamino, or 3,4-dihydro-2#-quinoline. Such compounds are obtained by applying 
methods known to a skilled person. 



R 5 



10 



15 



Hal— (CH 2 ) n -cr 
5.6 



Under preferred reaction conditions, a solution of an Intermediate of Formula 3 in 
acetone is heated at reflux with an alkylating agent of Formula L 2 -(CH2) n -C-R 5 R 6 R 7 in 
the presence of a base such as potassium carbonate. In case of L 2 representing chloro, 
or bromo, addition of a catalytic amount of potassium iodide might be beneficial. 



Other preferred reaction conditions are those described in: 

- Yeh, C.-M. and Sun, C.-M. Tetrahedron Lett. 1999, 40, 7247-7250, using 
alkylbromide in dichloromethane with triethylamine; 

- Ktihler, T. C. et al., J. Med. Chem. 2002, 45, 4282-4299, using benzylchloride 
20 in aqueous sodium hydroxide; 

- Matthews, C. et al., J. Chem. Soc, Dalton Trans., 1996, 1531-1538, using 
alkylhalides in tetrahydrofuran with N, AT-diisopropyl-ethylamine; 

- Terashima,K. etal., Chem. Pharm.Bull 1995, 43, 1985-1991, using 
alkylbromides with potassium carbonate in TV^iV'-dimethylformamide; 

25 - Ram, S. et al., J. Heterocyclic Chem., 1985, 22, 1269-1274, using 

alkylbromides with potassium carbonate in ethanol or tetrahydrofuran. 

In case L 2 in Formula L 2 -(CH 2 ) n -C-R 5 R 6 R 7 represents hydroxy, an alternative method 
can be applied for the alkylation of an Intermediate of Formula 3, following typical 
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Mitsunobu reaction conditions: a compound of Formula 3 reacts with an optionally 
substituted hydroxyalkyl of Formula R 5 R 6 R 7 C-(CH 2 ) n -OH in the presence of a trialkyl-, 
or triaryl-phosphane, and a dehydrating agent, such as a dialkyl azodicarboxylate, 
particularly di-terM>utyl azodicarboxylate, in a suitable solvent, such as toluene, or 
5 tetrahydrofurane. 

Particularly preferred are hydroxyalkyl of Formula R 5 R^ 7 C-(CH 2 ),rOH, whereby R 5 
represents hydrogen, R 6 and R 7 together with the carbon atom to which they are 
attached form a 4-, 5- or 6-membered heterocyclic ring, containing one nitrogen atom, 

10 such as azetidinyl, pyrrolidinyl, or piperidinyl, respectively. Examples are 

alkylcarbonyl-3-hydroxymethyl-piperidine; alkyloxycarbonyl-3-hydroxymethyl- 
piperidine, such as te^bulyloxycarbonyl-3-hydroxymethyl-piperidine; arylcarbonyl-3- 
hydroxymethyl-piperidine; alkylsulfonyl-3-hydroxymethyl-piperidine, arylsulfonyl-3- 
hydroxymethyl-piperidine, arylalkyloxycarbonyl-3-hydroxymethylazetidine, and 

15 arylalkylcarbonyl-2-hydroxyme1hylazetidine. 

An Intermediate of Formula 3 can also be alkylated to yield a compound of Formula 
4.1, with a reagent of Formula L^CIfcVC-R^^ 7 , wherein either one, e.g. R 7 , of the 
substituents R 5 , R 6 , or R 7 , is representing a functional group (FG), opted for further 
20 transformations. Such functional groups include carboxy; halo, such as chloro or 

bromo; hydroxyl; and amino. Preferably, a FG group such as amino is introduced in its 
protected form using a standard protecting group (PG) such as ter/-butoxycarbonyl, 
benzyloxycarbonyl, or phthaloyl. Prior to further modifications, PG might be removed 
by means of standard methods. 

25 




4.1 -FG = -COOH, CI, Br, l t OH, NH 2 
PG = protecting group 
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A compound of Formula 4.1 bearing a FG such as carboxy can be transformed to 
alkoxycarbonyl, N-alkyl-N-arylalkyl-carbamoyl, N-aryl-N-arylalkyl-carbamoyl, N- 
alkyl-N-aryl-carbamoyl, by means of methods known to a skilled person. 
■' 5 ' * 

A FG such as halo can be transformed to aryloxy, heterocyclyloxy; or an amino of 
hereinabove defined Formula NR 8 R 9 , by means of known methods. 

A FG such as hydroxy can be converted to aryloxy, heterocyclyloxy; or an amino of 
10 hereinabove defined F6iiiiulaNR 8 R 9 , by means of known functional group 
transformations. 

A FG such as amino (NH 2 ) can be converted stepwise to an amino of hereinabove 
defined Formula NR 8 R 9 . Preferred modifications of the nitrogen atom include 
15 acylation, alkoxycarbonylation, carbamoylation, or sulfonylation, applying standard 
conditions. 

In a preferred embodiment, R 5 in a compound of Formula 4 represents hydrogen, and 
R 6 and R 7 are forming a pyrrolidine, or piperidinyl ring, whereby a protecting group 
20 (PG) is appended to the pyrrolidinyl, or piperidinyl nitrogen atom, as depicted in 
Formula 4.2. A standard protecting group (PG), like e.g. te^butoxycarbonyl, or 
benzyloxycarbonyl, is removed by means of standard conditions, yielding a compound 
of Formula 4.3. Subsequently, the nitrogen atom is being further modified with 
hereinabove defined substituent R 10 , affording a Precursor of Formula 4.4. Preferred 
25 modifications of the nitrogen atom include acylation, alkoxycarbonylation, 
carbamoylation, or sulfonylation, applying standard conditions. 

R 1 

R 5 

S-(CH 2 ) n ^9 N 




V? S-(CH 2 ) n -C N 

N> COOR ) 



(CH 2 ), 



m 



4.2R" = PG m=0>1 
4.3 R" = H 

4.4R" = R 10 
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Under the conditions used to remove the protecting group (PG) in a compound of 
Formula 4.2, the acetic ester group might be hydrolysed, leading to a compound of 
Formula 4.5. In that case, applying a method described for the conversion of a 
5 compound of Formula 4.3 to a compound of Formula 4.4 furnishes directly an example 
of Formula I-e. 




4.5R" = H 
l-e R" = R 10 



m=0,l 



10 

In a preferred embodiment, R 5 and R 6 in a compound of Formula 4 represent hydrogen 
and R 7 is an aromatic ring bearing two substituents R " and X as depicted in Formula 
4.6, wherein R corresponds to an alkoxy group and X represents a halogen atom such 
as bromine; or in Formula 4.8 wherein R"' represents hydroxy and X represents an 
15 alkyloxy group. 
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4.8 R*' = hydroxy, X = alkoxy 4.9 R w = R 19 , X = alkoxy 

In the case of a compound of Formula 4.6, the halogen atom can be replaced by a group 
5 R 18 using standard coupling methods known by a person skilled in the art, for example 
a Suzuki coupling and yielding a compound as depicted in Formula 4.7. Examples are 
compounds were R 1 8 represents an aromatic ring such as a phenyl group. 

A compound of Formula 4.8, might be obtained in the typical conditions of a 
1 0 Mitsunobu reaction between an Intermediate of Formula 3 or Formula 3a and a suitable 
hydroxymethylbenzoic acid. A compound of Formula 4.8 is subsequently modified so 
that the hydroxy group R" is replaced by a primary or secondary amine using standard 
coupling methods such as with HOBt and EDC (N-(3-dimethylaminopropyl)-N'- 
ethylcarbodiimide) hydrochloride in a DMF / dichloromethane mixture to yield primary 
15 or secondary aromatic amides as depicted in Formula 4.9. Examples are compounds 
wherein R 19 is an indolino-, butylamino-, morpholino-, benzylamino-, diethylamino- or 
benzylethylamino-group. 

Hydrolysis of the ester group R in a Precursor of Formula 4 can be carried out using 
20 routine procedures, as outlined in Scheme 2, for example by means of aqueous lithium 
hydroxide, or sodium hydroxide in an organic solvent such as tetrahydrofuran, dioxane, 
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methanol, or with trifluoroacetic acid in dichloromethane to give a compound of 
Formula I-a. 




- - J»-r • 



In a particular case, an example wherein both R 5 and R 6 represent a hydrogen atom and 
R 7 is an aromatic ring bearing a ketone, as depicted in Formula I-b, can be further 
modified by a reduction reaction by means of known methods to yield the compound of 

10 Formula I-c wherein R 20 represents hydroxy or alkyloxy. The preferred reaction 

. . condition is stirring with sodium borohydride in methanol. 




15 In a preferred embodiment, a compound of Formula I-a can be further oxidized at the 
sulphur atom by a method known to a person skilled in the art to yield a sulfoxide as 
depicted in Formula I-d. 
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R 1 

J| \ v>-S-(CH 2 ) n -C~R 6 
R 3^\j?^^-NN — COOH R 7 

R 4 

I-d 

Starting 2-chlorobenzoimidazole of Formula 1 can be prepared from the corresponding 
2-hydroxybenzimidazole of Formula 8 by means of phosphorous oxy chloride, either 
neat or in a suitable solvent (Naef, R.; Balli, H., Helv. Chem. Acta 197,8, 61, 2958- 
5 2973). : - 



R 1 




2-Chloro-5-nitrobenzimidazole is obtained following a method described in Jung, F.; 
10 Delvare, C; Boucherot, D.; Hamon, A. J. Med. Chem. 1991, 34, 1 1 10-1 1 16. 

A Precursor of Formula 4 can also be obtained following a preferred alternative 
synthetic route, e.g. by changing the sequence of reactions. In a first step, starting 1H- 
benzoimidazole-2-thiol of Formula 9 can be 5-alkylated with hereinabove defined 

1 5 reagent of Formula L ? -(CHa)n-C-R 5 R 6 R 7 under aforementioned conditions to yield 2- 
alkylsulfanyl-l/f-benzoimidazole of Formula 10, which then is iV-alkylated in a second 
step with terf-butyl or ethyl bromoacetate to a Precursor of Formula 4. Any further 
functional group manipulations, as discussed hereinabove for Intermediates 4.1, 4.2, 
4.3, and 4.4, are preferably accomplished at this stage, prior to ester hydrolysis to the 

20 final compound of Formula I. 
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R 5 

(CH 2 ) n — C^— R 6 
R 7 



10 



Starting li/-benzoimidazole-2-tbiol of Formula 9 is obtained from 1,2-diaminobenzene 
of Formula 11, with carbon disulfide, thiocarbonyldiimidazole or potassium 
xanthogenate in a suitable solvent such as dichloromethane; or an alcohol such as ■ • z 
methanol, ethanol, propanol; or water; or a mixture of an alcohol and water; in the 
presence of a base such as potassium hydroxide, sodium hydroxide, at elevated 
temperature between 50 and 100°C. 




Preferred reaction conditions are those described in: 

- Dceda, K.; Hata, S.-I.; Tanaka, Y.; Yamamomto, T. OPPI Briefe, 2000, 32, 401- 
405, using carbondisulfide and potassium hydroxide in a mixture of ethanol and 

15 water; 

- Ktihler, T. C; Fryklund, J.; Bergman, N.-A.; Weilitz, J.; Lee, A.; Larson, H.; J. 
Med. Chem, 1 995, 3 8, 4906-49 1 6, using potassium ethylxanthogenate in a 
mixture of ethanol and water; 

- Ram, S.; Wise, D. S.; Townsend, L. B. J. Heterocyclic Chem., 1985, 22, 1269- 
20 1274, using potassium ethylxanthogenate and sodium hydroxide in Water; 

- Wright, J. L.; Gregory, T. F.; Kesten, S. R; Boxer, P. A.; Serpa, K. A.; Meltzer, 
L.T.; Wise, L. D.; Espitia, S. A.; Konkoy, C. S.; Whittermore, E. R.; 
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Woodward, R. M.; J. Med. Chem., 2000, 43, 3408-3419 using 
thiocarbonyldiiniidazole in tetrahydroforan. 

Examples 

• 5 ' ' • : . 

Temperatures are indicated in degrees Celsius (°C). Unless otherwise indicated, the 
reactions are performed at rt. 

In mixtures, relations of parts of solvent or eluent or reagent mixtures in liquid form are 
10 given as volume relations (v/v), unless indicated otherwise. 

Abbreviations and acronyms used : 

AcOEt: ethyl acetate, AcOH: acetic acid, AIBN: 2,2 f -azobisisobutyrbnitrile, CDCI3: 
15 deuterochloroform, CCI4: tetrachlorocarbon, DCE: 1,2-dichloroethane, DBU: 1,8- 
Diazabicyclo[5 A0]undec-7-ene, DIPEA: iV^diisopropylethylamine, DMF: N,N* 
dimethylformamide, DMSO-d 6 : deuterated dimethyl sulfoxide, DVB: divinyl benzene, 
eq.: equivalent, ESI: electon spray inonization, Et 3 N: triethylamine, Et20: diethylether, 
EtOH: ethanol, g: gram, h: hour, HC1: hydrochloric acid, HOBt: 1- 
20 hydroxybenzotriazole, HPLC: high-performance liquid chromatography, k: kilo, 

KH2PO4: potassium phosphate, K2CO3: potassium carbonate, 1: liter, ^: micro, m: milli, 
mol: mole, M: molar, MeOH: methanol, Me: methyl, min: minute, MgS04: magnesium 
sulfate, MS: mass spectrometry, N: normality of solution, NaHC03: sodium 
hydrogencarbonate, Na2C0 3 : sodium carbonate, NaOH: sodium hydroxide, Na2S04: 
25 sodium sulfate, NH4CI: ammonium chloride, rt: room temperature, SOCk: thionyl 
chloride, TFA: trifluoroacetic acid, THF: tetrahydrofuran, t K : retention time. 

Instruments and methods : 

30 -HPLC/MS analyses were performed on a Waters 2795 Alliance HPLC instrument, 

equipped with a Photodiode Array Detector Waters 996 and a Micromass ZQ™ Waters 
mass spectrometer (electron spray ionization). 
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-Analytical HPLC conditions: 

LC-1 : analytical HPLC on an Xterra™ MS Ci 8 column (50 x 2.1 mm, 5pm, Waters), 
with a linear gradient of water containing 0.06% formic acid (A) and acetonitrile 
5 containing 0.06% formic acid (B), from 5% to 95% B over 6 min; flow rate 0.25 
ml/min, column temperature 30°C, detection at 200- 400 nm. 

LC-2: analytical HPLC on an Xterra™ MS Qg column (50 x 4.6 mm, 5pm, Waters), 
with a linear gradient of water containing 0.06% formic acid (A) and acetonitrile 
1 0 containing 0.06% formic acid (B), from 5% to 95% B over 2 min; flow rate 0.75 
ml/min, column temperature 30°C, detection at 200- 400 nm. 

LC-3 : analytical HPLC on an Zorbax SB-Aq™ column (50 x 4.6 mm, 5pm, Agilent), 
with a linear gradient of water containing 0.06% formic acid (A) and acetonitrile 
15 containing 0.06% formic acid (B), from 5% to 95% B over 1 min; flow rate 3 ml/min, 
column temperature 30°C, detection at 200- 400 nm. 

-Preparative HPLC conditions: 

Separations and purifications of compounds on a preparative scale are performed on 
20 Waters HPLC system, equipped with a Waters 600 controller, a Waters Preparative 
Xterra™ Prep MS Ci 8 column (19 x 50 mm, 5pm, a Waters 2767 sample manager, a 
Waters 996 Photodiode Array Detector, and a Micromass ZQTM Waters mass 
spectrometer (electron spray ionization), with a gradient of water containing 0.825% 
formic acid (A) and acetonitrile containing 0.825% formic acid (B) from 5% to 95% B 
25 over 13 min; flow rate 20 ml / min, column temperature 30°C, detection at 200-400 
nm. 

-*H NMR spectra were recorded on a Varian Mercury 300VX FT-NMR spectrometer. 

\ 

Chemical shifts (8) are reported in parts per million (ppm) downfield by reference to 
30 proton resonances resulting from incomplete deuteration of the NMR solvent, e.g. for 
dimetylsulfoxide <5(H) 2.49 ppm, for chloroform #H) 7.24 ppm. 
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Syntheses of Intermediates of Fonnula 3: 
Intermediate 3-1 

ter/"Butvl-(2-mercapto-benzoimidazoM -vD acetate 
5 According to the procedure described in: Migawa, M. T.; Girardet, J.-L.; Walker II, J. 
A.; Koszalka, G. W.; Chamberlain, S. D.; Drach, J. C; Townsend, L. B., J. Med, 
Chem. 1998, 41, 1242-1251, a solution of /erf-butyl (2-chloro-benzoimidazoH-yl)- 
acetate (Intermediate 2-1, 7 g, 26.3 rrunol) and thiourea (7.98 g, 105 mmol) in methanol 
(1.00 ml) is refluxed for 2 h. The mixture is cooled down and most of the methanol is 

10 removed in vacuo. After addition of saturated aqueous NH4CI solution (150 ml), the 
resulting aqueous phase is extracted three times with Et20. The combined organic 
phases are washed with brine and dried over Na2SC>4. The solvent is evaporated in 
vacuo and the residue dried under high vacuum^ yielding the title compound (6.46 g) in 
93% as a white powder: / R = 6.14 min (LC-1), ESI-MS (neg.): m/z 263.31 [M-H] + ; 1 H- 

15 NMR (CDCI3): 8 (ppm) 1.50 (s, 9H, fflu), 4.94 (s, 2H, CH 2 C0 2 ), 6.99-7.05 (m, 1 
Harom), 7.16-7.24 (m, 1 Harom), 10.69 (bs, 1H, SH). 

Intermediate 3-IIa and Intermediate 3-IIb of the following Table 3 are prepared from a 
(1 : 1) mixture of terf-butyl (2-cMoro-5-iiitro-benzoimidazoi-l-yl)-acetate (Intermediate 
20 2-IIa) and its 6-nitro regioisomer (Intermediate 2-IIb) analogous to the procedure 
described for Intermediate 3-1. They are purified and separated by flash- 
chromatography on silica-gel (AcOEt / heptane, 1:5). 



inf*rmo,Wn M ama Formula f R [min] MS JL ata MS Data 

Intermediate Name M ol weight (Meth.) [M ^ ]+ m/z[M-H] + 

ferf-Butyl(2- 

<* no mercapto-5-nitro- C13H15N304S 2.16 . . ono^o 

3 " lla benzoimidazoM-yl)- 309.34 (LC-2) 
acetate 

fe/t-Butyl (2- 

.... mercapto-6-nitro- C13H15N304S 2.16 ' . Qnfl QO 

3 "" D benzoimidazoM-yl)- 309.34 (LC-2) n/a 6U ^ Z 
acetate 



25 



Table 3 
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Syntheses of Intermediates of Formula 2: 
Intermediate 2-1 

fgrNButvl(2-cMoro-benzoimidazol--l'VlVacetate 
5 In a round bottomed flask are added K 2 C0 3 (9.34 g, 67.7 mmol), 2- 

chlorobenzimidazole (5.16 g, 33.8 mmol) and tert-butyl bromoacetate (6.6 g, 5 ml, 33.8 
mmol) in acetone (100 ml). The resulting suspension is refluxed for 1 h. The crude 
mixture is filtered through a filter paper and water (1 00 ml) is added. The resulting 
aqueous phase is extracted three times with Et20. The combined organic phases are 
1 0 washed with brine and dried over MgS(>4 .The solvent is evaporated under reduced 
pressure yielding the title compound (7.98 g) in 88% as a white powder: *r = 2.20 min 
(LC-2), ESI-MS (pos.): m/z 267.2 [M+H] + ; 'H-NMR (CDC1 3 ): 8 (ppm) 1.48 (s, 9H, 
tBuj, 4.92 (s,2H, CH 2 C0 2 ), 7.24-7.40 (m, 3Han> m ), 7.76-7.80 (m, lH^). 

15 Intermediate 2-IIa and 2-IIb 

fert-Butvl (2-chloro-5-nitro-benzoimidazol-l"VlVacetate and its 6-nitro regioisomer 
are prepared according to the same procedure (yield 93%): f R = 6.68 min (LC-1), ESI- 
MS (pos.): m/z 3 12.08 [M+H) + , 3 10.28 [M-H] + ; l H-NMR (CDC1 3 ): 8 (ppm) 1 .50 (s, 
9H, /Bu), 1.52 (s, 9H, fflu), 5.04 and 5.06 (s, 2H, CH 2 C0 2 ), 7.38 (d, 1 H^m), 7.86 (d, 1 

20 Harom), 8.32-8.40 (m, 3 H ar0 m), 8.96 (m, 1 Harom)- 

Example A-0 la 

[2-r2-Cvclohexvl-ethvlsulfanvl)-benzoimida2ol- 1 -vll-acetic acid 

A solution of terf-butyl [2-(2-cyclohexyl-ethyIsulfanyl)-benzoimidazol-l-yl]-ace^ 

25 (Precursor A-Olb, 42 mg, 0.13 mmol) in TFA / dichloromethane (1:1, 0.5 ml) is stirred 
at rt for 4 h. The solvents are removed in vacuo. The crude residue is sonicated in Et 2 0 
/ heptane (1 :1, 1 ml) until a solid precipitates. It is rinsed with heptane and purified by 
flash chromatography on silica gel (AcOEt / heptane, 1 : 1 containing 1 % of AcOH), 
yielding the title compound (12 mg) in 30% as a white solid: /r = 6.44 min (LC-1), 

30 ESI-MS <pos.): m/z 3 1 9. 12 [M+H] + , ESI-MS (neg.): m/z 3 1 7.37 [M-H] + ; ! H-NMR 
(CDC1 3 ): S(ppm) 0.82-0.94 (m, 2H), 1.09-1.23 (m, 3H), 1.37 (m, 1H), 1.54 (q, 2H, 
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SCH2CH2), 1.68 (m, 5H), 3.34 (t, 2H, SCH 2 ), 4.88 (s, 2H, CH 2 C0 2 ), 7.22 (s, 3 Harom), 

7.65 (m, 1 Harom). 

Examples A-02a to A-05a of the following Table 1 are prepared analogous to the 
5 procedure described for Example A-0 l a, using Precursors A-02b to A-05b in place of 
A-Olb. 



Example 
A-02a 
A-03a 
A-04a 
A-05a 



Name 



Formula t R [m)n] MS Data MS Data 
Mol weight (Meth.) m/z [M+H]* m/z [M-Hf 



acid 

(2-Butylsulfanyl- C1 3H16N202S 4 9 
benzoimidazoM-yl)-acetic c13 2 H 6 1 4 6 ^ 2 ° z ^ 
acid 



293.27 291.35 



279.08 277.31 



263.1 



261.28 



265.28 263.23 



10 



15 



20 



Table 1 



Precursor A-Olb 

fert-Butyl r2-(2-cvclohexvl-ethvlsulfanvl)-benzoimidazol-l-vll-acetate 
To a suspension of ter/-butyl (2-mercapto-benzoimidazol-l-yl)-acetate (Intermediate 3- 
1, 53 mg, 0.2 mmol) and K2CO3 (41 .4 mg, 0.4 mmol) in acetone (0.8 ml) is added 2- 
cyclohexylethyl bromide (28.8 mg, 22.6 ul). The reaction mixture is kept stirring at 
reflux for 5 h then filtered on a short plug of silica gel. The solvents are evaporated and 
the crude is purified by preparative HPLC yielding the title compound in 60% as a 
colourless oil: / R = 7.39min (LC-1), ESI-MS (pos.): m/z 321 .36 [M+H] + ; l H NMR 
(CDCI3): <?(ppm) 0.80-0.91 (m, 2H), 1.04-1.23 (m, 3H), 1.35 (s, 9H, rBu), 1.35 (m, 
1H), 1.54-1.72 (m, 6H), 1.83 (br. s, 1H), 3.32 (t, 2H, SCH 2 ), 4.65 (s, 2H, CH 2 C0 2 ), 

7.07-7.17 (m, 3 Harom), 7.61 (m, 1 Harom). 
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Precursors A-02b to A-05b of the following Table 2 are prepared using a procedure 
analogous to that described for Precursor A-Olb, substituting the appropriate alkyl 
halide for 2-cyclohexylethyl bromide. 



P_ Nam. J"* ^""^ 



A fwh ferf-Butyl (2-hexylsulfanyl- C19H28N202S 7.99 _ QA ; 
A " U * D benzoimidazol-1-ylj-acetate 348.51 (LC-1) • y * 1 



A-03b 



ferf-Butyl (2-pentylsulfanyl- C18H26N202S .7.63 
benzoimidazol-1-yl)-acetate 334.48 (LC-1) 



335.35 



A-04b 



fe/t-Butyl (2-but-3- ri7H99N9f»9cj 7 ru 
enylsulfanyl-benzoimidazoH- -TTTr 

yl)-acetate 31844 (LC " 1) 



319.33 



A-05b 



ferf-Butyl (2-butylsulfanyl- C17H24N202S 7.39 , 91 , ft 
benzoimidazol-1-yl)-acetate 320.46 (LC-1) 



Table 2 



Example B-Ola 

rac r2-( , l-Phenvl-ethvlsulfanvlVbenzoimidazol-l-vn-acetic acid 
10 A solution of rac ferf-butyl [2-(l-phenyl-emylsulfanyl)-benzoirnidazol-l-yl]-acetate 
(Precursor B-Olb, 46.5 mg, 0. 13 mmol) is dissolved in TFA / dichloromethane (1 :1, 4.0 
ml) and stirred at rt for 3 h. The volatiles are removed in vacuo and the residue is dried 
under high vacuum, affording the title compound (26.7 mg) as a yellow oil in 67% 
yield: f R = 5.50 min (LC-1), MS (pos.): m/z 313.03 [M+H] + , MS (neg.): m/z 311.16 
15 [M-H] + ; 'H NMR (DMSO-d*): <!> (ppm) 1 .72<d, 2H, CHCHj), 4.76 (s, 2H, CH 2 C0 2 ), 
5.03 (m, 2H, SCH 2 ), 7.10!(m, 2 H arom ), 7.23-7.32(m, 3 Harom), 7.36 (m, 3 Harom), 7.54 

(m, 1 Harom). 
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Examples B-02a to B-05a of the following Table 4 are prepared analogous to the 
procedure described for Example B-Ola, using Precursors B-02b to B-05b in place of 
B-Olb. 



_ m Formula f R [min] MS Data MS Data 

Example Name Mol weight (Meth.) m/z [M+H] + m/z [M-H]* 

(2^yclopentylsulfanW- C 14H16N202S 4.7 n/a ,„ 1Q 
B-02a benzoimidazol-1-yl)-acetic 276 359 (LC-1) 275.19 
acid 

rac [2-(1- 

Methyloxyca^nyM- c18H i 6 N204S 5.79 " QQ ,„ „ 
B-03a ^ phenyl-methylsulfanyl)- ocR>ini nri\ 356.99 355.13 
benzoimidazol-1-yl]-acetic 35b401 (LC " 1} 
acid 

rac [2-(Bicyclo[4.2.0]octa- 
B-04a 1.3.5-trren-7-yisulfanyl)- C17H14N202S 5^5 ^ ^ M 
benzoimtdazol-1~yl]-acetic 310.376 (LC-1) 
acid 

rac [2-(1-Methyl-2-oxo-2- 
Dn . phenyl-ethylsulfanyl)- C18H16N203S 5.7 n . .« Q1 , 

B " 05a benzoimidazol-1-yl]-acetic 340.402 (LC-1) n/a ^ 10 
acid 

•5 

Table 4 

Precursor B-Olb 

ferf-Butvl [2-0 -phenvl-ethvlsulfanvlVbenzoimidazol-l--vl1-acetate 
10 A mixture of tert-butyl (2-mercapto-benzoimidazql-l-yl)-acetate (Intermediate 3-1, 50 ; 
mg, 0.19 mmol), 1-bromomethyl-benzene (38.5 mg, 28.5 fil, 0.2 mmol) and K 2 C0 3 (52 
mg, 0.38 mmol) in acetone (3 ml) is stirred at reflux overnight. The suspension is 
cooled to rt and filtered through Celite. Evaporation of the solvent in vacuo and drying 
under high vacuum yields quantitatively the title compound as a slightly yellow oil. 
15 This material is used in the next step without further purification, /r = 7.45 min (LC-1), 
MS (pos.): m/z 369.21 [M+Hf; 'H-NMR (DMSO-d 6 ): <?(ppm) 1.36 (s, 9H, /Bu), 1.73 
(d, 3H, Me), 4.94 (m, 2H, CH 2 C0 2 )> 5.09 (q, 1H, SCHMePH), 7.16-7.20 (m, 2 H^m), 
7.26-7.36 (m, 3 JUm), 7.44-7:50 (m, 3 Han>m), 7.61 (m, 1 Ha™). 
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Precursors B-02b to B-05b of the following Table 5 are prepared using a procedure 
analogous to that described for Precursor B-Olb, substituting the appropriate alkyl 
halide for 1-bromomethyl-benzene. 



Precursor Name 



ferf-Butyl (2- 
B-02b cyclopentylsulfanyl- 

benzoimidazol-1 -yl)-acetate 



Formula 
Mol weight 



f R [mini MS ° ata 



C18H24N202S 7.24 
332.46 (LC-1) 



333.18 



MS Data 
m/z[M-H]- 



n/a 



B-03b 



ractert-Butyl[2-(1- 
methyloxycarbonyl-1-phenyl- 

methylsulfahyl)- 
benzoimidazol-1 -yl]-acetate 



C22H24N204S 7.25 
412.5 (LC-1) 



413.16 411.19 



B-04b 



B-05b 



C21H22N202S 
366.48 



te/f-Butyl[2- 
(bicyclo[4.2.0]octa-1,3,5- 
trien-7-ylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 

tert-Butyl [2-(1-methyl-2-oxo- C22 H24N203S 7 39 

2-phenyl-ethylsulfanyl)- 396 5 
benzqimidazol-1-ylJ-acetate J * ' 



7.51 
(LC-1) 



(LC-1) 



367.14 



n/a 



397.13 395.23 



Table 5 



Example C-0 la 

[2-(2-Methoxv-benzvlsulfanvlVbenzoimidazol- 1 -yll-acetic acid 
10 A solution of tert-butyl [2-(2-memoxy-benzylsdfanyl)-benzoimidazol- 1 -yl]-acetate 
(Precursor C-0 lb, 20 mg, 0.05 mmol) is stirred in TFA / dichloromethane (1:1, 4.0 ml) 
at rt overnight. The volatiles are removed in vacuo and and the residue is dried under 
high vacuum, yielding the title compound (16.0 mg) in 94 % as a white solid: Jr = 5.27 
min (LC-1), MS (pos.): m/z 329.22 [M+H] + , MS (neg.): m/z 327.20 [M-H] + ; 'H-NMR 
15 (DMSO-d 6 ): <?(ppm) 3.82 (s, 3H, OCH 3 ), 4.51 (s, 2H, SCH 2 ), 4.92 (s, 2H, CH 2 C0 2 ), 

. 6.89 (t, 1 Harom), 7.04 (d,|l Han,,,,), 7.18 (m, 2 Harom), 7.30 (t, 1 Harom), 7.40 (d, 1 Harom), 
7.50 (m, 1 Han,™), 7.61 <m, 1 Han,m). 
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Examples C-02a to C-05a of the following Table 6 are prepared analogous to the 
procedure described for Example C-Ola, using Precursors C-02b to C-05b in place of 
C-Olb. 



Example 



C-02a 



C-03a 



C-04a 



C-05a 



Name 



Formula f R [min] MS Data MS Data 
Mol weight (Meth.) m/z[M+H] + m/z[M-H]* 



(2-Benzylsulfanyl- C16H14N202S 5 . 37 

benzotmidazol-1-yl)-acetic 2 g8 365 (LC-1) 
acid 

(2-Phenethylsulfanyl- C17H16N20 2S 5.51 

benzoimidazoI-1-yl)-acetic 312392 fLC-1) 

acid ; 

[2-(3-Phenyl- 

prbpylsulfanyl)- C18H18N202S 5.9 

benzoimidazol-1-yl]-acetic 326.419 (LC-1) 
acid 

[2-(3,3-Diphenyl- 

propylsulfanyl)- C24H22N202S 6.7 

benzoimidazol-1 -yl]-acetic 402.51 7 (LC-1 ) 
acid 



299.21 



313.09 



327.06 



403.2 



297.22 



311.22 



325.26 



401.26 



Table 6 



Precursor C-Olb 

fert-Butyl [2-(2-methoxv-benzvlsulfanvn-benzoimidazol-l-vl1-acetate 
10 A suspension of K2CO3 (3 1 .4 mg, 0.23 mmpl) in acetone (3 ml) containing tert-butyl 
(2-mercapto-benzoimidazol-l-yl)-acetate (Intermediate 3-1, 30 mg, 0.1 1 mmol) and 2- 
methoxybenzyl chloride (17.8 mg, 15.8 jol, 0.1 1 mmol) is stirred at rt overnight 
Filtration over Celite and evaporation of the solvent in vacuo affords the pure title 
compound (27 mg) in 62% yield as a yellow oil: t K = 7.47 min (LC-1), MS (pos.): m/z 
15 385.20 [M+H] + ; *HNMR (DMSO-d 6 ): S(ppm) 1.37 (s, 9H, riBu), 3.90 (s, 3H, OCH 3 ), 
4.53 (s, 2H, SCH 2 ), 4.92 (s, 2H, CH 2 C0 2 ), 6.87 (t ,1 H arom ), 7.03 (d, 1 H^mX 7.21 (m, 

2 Harom), 7.28 (t, 1 Ha™), 7.40 (d, 1 Harom), 7.50 (m, 1 HUm), 7.64 (m, 1 H^m). 



Precursors C-02b to C-05b of the following Table 7 are prepared using a procedure 
20 analogous to that described for Precursor C-Olb, substituting the appropriate benzyl 
halide for 2-methoxybenzyl chloride. 
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Precursor 
C-02b 
C-03b 

C-04b 

C-05b 



Name 

ferf-Butyl (2-benzylsulfanyl- 
benzoimidazol-1-yl)-acetate 

fert-Butyl(2- 
phenethylsulfanyl- 
benzoimidazol-1 -yl)-acetate 

te/f-Butyl [2-(3-phenyl- 
propylsulfanyl)- 
benzoimidazol-1 -yl)-acetate 

ferf-Butyl [2-(3,3-diphenyl- 

propylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 



Formula 
Mol weight 



f R [min) 
(Meth.) 



C20H22N2O2S 7.27 

354.47 (LC-1) 

C21H24N202S 7.46 

368.5 (LC-1) 

C22H26N202S 2.62 

382.52 (LC-2) 

C28H30N2O2S 8.17 



458.62 



(LC-1) 



MS Data 

m/z 
[M+HJ* 

355.36 



369.35 



383.31 



459.42 



Table 7 



10 



Example D-01 a 

(2-r2-(4-Chloro-phenoxvVethvlsulfanvll-benzoimidazol-i-Vl)-acetic acid 
A solution ter/-butyl {2-[2-(4-cMoro-phenoxy)-emylsulfanyl]-benzoi^ 
acetate (Precursor D-Olb, 33 mg, 0.79 mmol) is stirred in TFA / dichloromethane (1:1, 
0.8 ml) at rt for 3 h. The volatiles are removed in vacuo and the residue is purified by 
flash-chromatography on silica gel (AcOEt / heptane, 1:1; then pure AcOEt), yielding 
the title compound (27 mg) in 95% as a white solid: = 5.73 min (LC-1), MS (pos.): 
m/z 362.8 [M+H] + , MS (neg.): m/z 360.8 [M-H]*; 'H-NMR (CDCb): S(ppm) 3.88 (m, 
2H, SCH 2 ), 4.22 (t, 2H, OCH 2 ), 4.88 (s, 2H, CH 2 C0 2 ), 6.54 (d, 2H, H ^ 7.12 (d, 2 

Harom), 7.32-7.46 (m, 3 Harom), 7.82 (m, 1 Harom). 



15 Examples D-02a to D-07a of the following Table 8 are prepared analogous to the 

procedure described for Example D-0 1 a, using Precursors D-02b to D-07b in place of 
D-Olb. 



Example 



D-02a 



Name 



Formula f R [min] MS Data MS Data 
Mol weight (Meth.) m/z [M+H] + m/z [M-H]* 



[2-(2-Phenoxy- 

ethylsulfanyl)- C17H16N203S 5.68 

benzoimidazol-1-yl]-acetic 328.392 (LC-1) 
acid 



329.23 



327.24 
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D-03a 



D-04a 



D-05a 



D-06a 



D-07a 



- {2-[2-(Naphthalen-l- . _ .... - 

yloxy)-ethylsuifanyl]- C21H18N203S 6.39 

benzoimidazol-1-ylJ-acetic 378.451 (LC-1) 
acid 

{2-[2-(Naphthalen-2- 

yloxy)-ethylsulfanyl]- C21H18N203S 6.43 

benzoimidazol-1-yl}-acetic 378.451 . (LC-1) 
acid 

[2-(3-Phenoxy- 

propylsulfanyl)- C18H18N203S 5.81 

benzoimidazol-1-yl]-acetic 342.418 (LC-i) 
acid 

(2-{3-f(1-Ethyloxycarbonyl- 

indazol-3.yl)-o)qrl- C 22H22N405S 2.44 

propylsulfanyl}- 454506 fLC-2} 

benzoimidazol-1-yl)-acetic 4M OUO l LO z > 
acid 

[2-(4-Phenoxy- 

butylsulfanyl)- C19H20N2O3S 6.02 

benzoimidazol-1-yl]-acetic 356.445 (LC-1) 
acid 



379.26 377.34 



379.26 



357.19 



377.28 



343.27 341.22 



453.26 455.11 



355.21 



Table 8 



10 



15 



Precursor D-02b 

ferf-Butvl |"2-(2-phenoxv-ethvlsulfanvlVben2oinudazol-l-vl")-acetate 
A mixture of fer/-butyl (2-mercapto-benzoimidazol-l-yl)-acetate (Intermediate 3-1, 53 
mg, 0.2 mmol), l-(2-bromo-ethoxy)-benzene (48.3 mg, 0.22 mmol) and K2CO3 (41.4 
mg, 0.3 mmol) in acetone (0.8 ml) is refluxed for 3 h. The suspension is cooled to rt 
and filtered through a short pad of silica-gel. The volatiles are removed in vacuo and 
the residue is dried under high vacuum affording the title compound as a colourless oil. 
This material was used in the next step without further purification: = 2.55 min (LC- 
2), MS (pos.): m/z 385.2 [M+H] + ; 'HNMR (CDC1 3 ): S(ppm) 1.48 (s, 9H, /Bu), 3.96 
(m, 2H, SCH 2 ), 4.48 (t, 2H, OCH 2 ), 4.90 (s, 2H, CH 2 C0 2 ), 6.90 (d, 2 E^, 7.24-7.38 

(m, 5 Hatom), 7.86 (m, 1 Harom). 

Precursors D-Olb to D-07b of the following Table 9 are prepared using a procedure 
analogous to that described for Precursor D-02b, substituting the appropriate 
aryloxyalkylbromide or heterocyclyloxyalkylbromide for (2-bromo-ethoxy)-benzene. 
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Precursor 



D-01b 



D-03b 



D-04b 



D-05b 



D-06b 



D-07b 



Name 

ferf-Butyl {2-t2-(4-chloro- 
phenoxy)-elhylsulfanyl]- 
benzoimidazoM -yl}-acetate 

tert-Butyl {2-[2-(naphthalen-1- 

yloxy)-ethylsulfanyl]- 
benzoimidazoM -yl}-acetate 

ferf-Butyl {2-[2-(naphthalen-2- 

yloxy)-ethylsu!fanyl]- 
benzoimidazoM -yl}-acetate 

ferf-Butyl [2-(4-phenoxy- 
butylsulfanyl)-benzoimidazol- 
1-yl]-acetate 

fert-Butyl (2-{3-[(1- 
ethyloxycarbonyl-indazol-3- 

yl)-oxy]-propylsulfanyl}- 
benzoimidazol-1 -yl)-'acetate 

fe/f-Butyl [2-(4-phenoxy- 
butylsulfanyl)-benzoimidazol- 
1-yl]-acetate 



"Formula 
Mol weight 

C21H24N203S 
384.4? 

C25H26N203S 
434.558 

C25H26N203S 
434.56 

C23H28N203S 
412.55 



f R [min] 
(Meth.) 

7.25 
(LC-1) 

7.99 
(LC-1) 

7.94 
(LC-1) 

2.63 
(LC-2) 



C26H30N4O5S 2.94 



510.61 



(LC-2) 



C23H28N203S 7.68 



412.55 



(LC-1) 



MS Data 

m/z 
[M+HT 

418.66 



435.34 



435.34 



413.35 



511.24 



413.37 



Table 9 



Preparation of 3-(3-chloro-propoxy)-indazole-l -carboxylic acid ethyl ester (alkylating 
5 agent D-06-d) is described in the paragraph relating the preparation of 2-(3-chloro- 
propyl)-3-oxo-2,3-dihydro-indazole-l -carboxylic acid ethyl ester (alkylating agent G- 
Old). 



Example E-Ola 

10 [2-r5-Ethvloxvcarbonvl-pentvlsulfanvl)-ben2oimidazol-l-vll-acetic acid 

A solution of ter/-butyl [2-(5-ethyloxycarbonyl-pentylsdfahyl)-benzoimidazolrl-yl]- 
acetate (Precursor E-Olb, 44 mg, 0.11 mmol) in TFA7 dichloromethane (1:1, 2 ml) is 
stirred at rt for 3 h. The solvents are removed under a stream of air. The solid residue is 
suspended in Et 2 0 (2 ml) and sonicated. Filtration, rinsing with Et 2 0 and drying under 

15 high vacuum yields the title compound (32 mg) as a white solid in 85% yield: fR= 5.33 
min (LC-1), ESI-MS (pos.): m/z 351.07 [M+H] + , ESI-MS (neg.): m/z 349.22 [M-Hf ; 
'H-NMR (CDC1 3 ): 8 (ppm) 1 .25 (t, 3H CH 3 ), 1 .44 (s, 9H, fBu), 1 .32- 1 .44 (m, 2H), 
1.52-1.70 (m, 4H), 2.24 (t, 2H, CH 2 C=0), 3.24 (t, 2H, SCH 2 ), 4.10 (q, 2H, OCH 2 ), 4.15 
(br. s, 1H, C0 2 H), 4.86 (s, 2H, CH 2 C0 2 ), 7.24 (s, 3 Harom), 7.63 (m, 1 H^ m ). 
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Examples E-02a to E-03a of the following Table 10 are prepared analogous to the 
procedure described for Example E-Ola, using Precursors E-02b and E-03b in place of 
E-Olb. 



Pvamnio Kiamn Formula t R [minj MS Data WIS Data 

txampie name Mol weight (Meth.) m/z [M+Hf m/z [M-Hf 

[2-(3-EthyIoxycarbonyl- 

F no a propylsulfanyl)- C15H18N204S 4.87 _- 9 - w 00 

benzoimidazol-1-yl]-acetic 322.384 (LC-1) *r"°- 
acid 

[2-(4-Ethyloxycarbonyl- 

pn^a butylsulfanyl)- C16H20N2O4S 5.09 w i9 ' 

benzoimidazol-1-yl]-acetic 336.411 (LC-1) Mf r* 
acid 



Table 10 

Precursor E-Olb 

10 fert-Butyl [2-(5-ethvloxvcarbonvl-pentvlsulfanvl)-benzoimidazol- 1 -vll-acetate 

A mixture of tert-butyl (2-mercapto-benzoimidazol-l-yl)-acetate (Intermediate 3-1, 52 
mg, 0.2 mmol), 6-bromo-hexanoic acid ethyl ester (49 mg, 39 |il, 0.22 mmol) and 
K2CO3 (55 mg, 0.4 mmol) is refluxed in acetone (2 ml) for 5 h and stirred at rt 
overnight. Evaporation of the solvent in vacuo affords a residue that is purified by 

1 5 flash-chromatography on silica-gel (AcOEt / heptane, 25 :75), yielding the title 

compound (55 mg) in 68% as a colourless oil: Jr = 7.24 min (LC-1), ESI-MS (pos.): 
m/z 407.23 [M+H] + , ESI-MS (neg.) 405.22 [M-H] + ; ! H-NMR (CDC1 3 ): 5 (ppm) 1.25 
(t, 3H CH 3 ), 1.44 (s, 9H, /Bu), 1.48 (m, 2H), 1.66 (quint, 2H), 1.79 (quint, 2H), 2.30 
(t, 2H, CH 2 C=0), 3.38 (t, 2H, SCH 2 ), 4.10 (q, 2H, OCH 2 ), 4.73 (s, 2H, CH 2 C0 2 ), 7.17- 

20 7.25 (m, 3 H^), 7.69 (m, 1 H^). 



Precursors E-02b to E-03b of the following Table 1 1 are prepared using a procedure 
analogous to that described for Precursor E-Olb, substituting the appropriate alkyl 
bromide for 6-bromo-hexanoic acid ethyl ester. 
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Precursor 



E-02b 



Name 



ferf-Butyl [2-{3- 
ethyloxycarbonyl- 
propylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 



Formula 
Mol weight 



C19H26N204S 
378.49 



Mmin] MS ° atSi 

(Meth -> A 



2.34 
(LC-2) 



379.36 



E-03b 



ferf-Butyi [2-(4- 

ethyloxycarbonyl- C20H28N2O4S 7.04 

butylsulfanyl)-benzoimidazpl- 392.51 (LC-1) 
1-yl]-acetate 



393.35 



Table 11 



10 



Example F-Ola 

(2-r4-rMethyl-phenvl^carbamovlVbutvlsuliFanvll-benzoimidazol- 1 -vll -acetic acid 
fert-Butyl {2-[4-(methyl-phenyl-carbamoyl)-butylsulfanyl]-benzoimidazol-l-yl}- 
acetate (Precursor F-Olb, 25,6 mg, 0.06 mmol) is dissolved in TFA / dichloromethane 
(1:1, 3 ml) and stirred for 3 h at rt. Evaporation of the solvent in yacuo and drying 
under high vacuum yields the title compound (19.4 mg) in 87% as a yellow oil: *r - 
5.20 min (LC-1), ESI-MS (pos.): m/z 398.20 [M+H] + , ESI-MS (neg.): m/z 396.19 [M- 
H] + ; ! H-NMR (DMSO-d*): 8 (ppm) 1.56 (m, 4H, CH 2 CH 2 ), 2.05 (m, 2H, CH 2 C=0), 
3.14 (s, 3H, NMe), 3.22 (m, 2H, SGH 2 ), 5.00 (s, 2H, CH 2 C0 2 ), 7.18-7.32 (m, 5 Harem), 

7.38 (m, 2 Harom)» 7.53 (m, 2 Harom)- 



15 Examples F-02a to F-05a of the following Table 12 are prepared analogous to the 

procedure described for Example F-Ola, using Precursors F-02b to F-05b in place of F- 
01b. 



Example 



F-02a 



Name 



Formula f R [min] MS Data MS Data 
Mol weight (Meth.) m/z [M+H]* m/z [M-HJ* 



{2-[5-(3,4-Dihydro-2H- 
quinolin-1-yl)-5MDXo- C23H25N 3 0 3 S 
pentylsulfanyl]- 423536 
benzoimidazol-1-yl}-acetic «** 0 *> 
acid 



5.58 
(LC-1) 



424.22 422.23 
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{2-[4-(Benzyl-phenyl- 

F-03a ^^^Sl^^ 3S ( ?cv 47417 47228 
benzoimidazoH-yl}-acehc 473.595 (LC-1) 

acid 

{2-[4-(benzyl-methyl- 

c_nA a carbamoyl)-butylsulfanyl]- C22H25N303S 5.31 , 19 5 4in 1R 

h ■ benzoimidazol-1-yl}-acetic 411.525 (LC-1) 41U1D 
acid; 

{2-[4-(Butyl-phenyl- 

cneo carbamoyl)-butylsulfanyl]- C24H29N303S 6.13 ^ n 17 

P " 05a benzoimidazol-1-yl}-acetic 439.578 (LC-1) 
acid 



Table 12 

Precursor F-Olb 
5 tert-Butvl {2-r4-(methvl-phenvl-carbamovD^^ 
acetate 

To a suspension of 5-bromovaleryl chloride (24.8 mg, 16.6 pi, 0.12 mmol) and K2GO3 
(31.2 mg, 0.23 mmol) in acetonitrile (3 ml) is added N-methylaniline (14.5 mg, 14.7 pi, 
0.14 mmol). After 1 h of stirring, /erf-butyl (2-mercapto-benzoimidazol- l-yl)-acetate 

10 (Intermediate 3-1, 30 mg, 0.1 1 mmol) is added and the resulting mixture is refluxed 
overnight. The crude suspension is filtered over a fritted funnel and the solvent , 
evaporated in vacuo. The crude yellow oil is purified by flash-chromatography on silica 
gel (AcOEt / heptane, 2:1 containing 3% of Et3N), yielding the title compound (38.4 
mg) in 75% as a yellowish oil: f R =' 6.84 min (LC-1), ESI-MS (pos.): m/z 455.46 

15 [M+H] + , ESI-MS (neg.): m/z 452.19 [M-H] + ; 'H-NMR (DMSO-d*,): 8 (ppm) 1.38 (s, 
9H, fBu), 1 .56 (m, 4H, CH 2 CH 2 ), 2.03 (m, 2H, CH 2 C=0), 3.17 (m, 2H, SCH 2 ), 3.3 1 (s, 
3H, NMe), 4.92 (s, 2H, CH 2 C0 2 ), 7.12-7.16 (m, 2 fUm), 7.26-7.30 (m, 3 lUm), 7.36- 

7.46 (m, 3 Harom), 7.51 (m, 1 Harom). 

20 Precursors F-02b to F-05b of the following Table 1 3 are prepared using a procedure 
analogous to that described for Precursor F-Olb, substituting the corresponding N,N- 
disubstituted amine for iV-methylaniline. 



K1 Formula f R [min] MSI Jata MS Data 

Precursor Name M ol weight (Meth.) ^ m/z[M-H] + 
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15 



F-02b 



tert-Butyl {2-[5-(3,4-dihydro- 

2W-quinolin-1-yl)-5-oxo- C27H33N303S 
pentylsulfanylj-benzoimidazol- 479.63 
1-yl}-acetate 



F-03b 



ferf-Butyl {2-[4-(benzyl- 
phenyl-carbamoyl)- 
butylsulfanylj-benzoimidazol- 
1-yl}-acetate 



C31H35N303S 
529.69 



F-04b 



F-05b 



tert-Butyl {2-[4-(benzyl- 
methyl-carbamoyl)- C26H33N303S 
butylsulfanyl]-benzoimidazol- 467.62 
1-yl)-acetate 



fert-Butyl {2-[4-(butyl-phenyl- 
carbamoyl)-butylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 



C28H37N303S 
495.68 



7.23 
(LC-1) 



7.62 
(LC-1) 



6.91 
(LC-1) 



7.7 
(LC-1) 



481.31 



n/a 



531.43 



n/a 



468.08 466.34 



497.44 



n/a 



Table 13 

Example G-Ola 

(2-r3-(23-Dihvdro-l-ethvloxvcarbonvl-3-oxo-indazol-2-vlY-propvlsulfanvll- 
benzoimidazol-lrvU-acetic acid 

ter/-Butyl {2-[3-(2,3-dihydro-l -emyloxycarbonyl-3-oxo-indazol-2-yl)-propylsulfanyl]- 
benzoimidazol-l-yl} -acetate (Precursor G-Olb, 63.8 mg, 0.1 mmol) is stirred in TFA / 
dichloromethane (1 : 1 , 2 ml) at rt overnight. The solvents are removed in vacuo. The 
crude is taken up in chloroform (1 ml) and filtered over cotton wool. The solvent is 
removed in vacuuo and the residue is dried under high vacuum. This yields the title 
compound (6 mg) in 1 1 % as a colourless oil: /r = 2.24 min (LC-2), ESI-MS (pos.): 
m/z 455.1 1 CM+H] + , ESI-MS (neg.): m/z 453.22 [M-H] + ; 'H-NMR (DMSO-d 6 ): 8 
(ppm) 1.31 (t, 3H, CH 3 ), 2.03 (quint., 2H, CH 2 CH 2 N), 3.18 (m ,2H, SCH 2 ), 4.23 (t, 2H, 
CH 2 N), 4.36 (q., 2H, OCH 2 ), 4.94 (s, 2H, CH 2 C0 2 ), 7.10-7.15 (m, 2 Harom), 7.39 (t, 1 

Han>m), 7.46 (m, 2 Harom), 7.70-7.78 (m, 2 Harom), 7.87 (d, 1 Harom) 
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Examples G-02a to G-07a of the following Table 14 are prepared analogous to the 
procedure described for Example G-Ola, using Precursors G-02b to G-07b in place of 
G-Olb. 



Example 



Name 



Formula f R [min] MS Data MS Data 
Mol weight (Meth.) m/z [M+HJ* m/z [M-HJ* 
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G-02a 



G-03a 



G-04a 



G-05a 



G-06a 



G-07a 



{2-[3-(1-Oxo-1 ;3-dihydro- 

isoindol-2-yl)- C20H19N3O3S 
propylsulfanyl]- 381 455 

benzoimidazol-1 -yl}-acetic 

acid 

{2-[3-(2-Oxo-2,3-dihydro- 
benzoimidazol-1 -yl)- 
propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 



1.68 
(LC-2) 



C19H18N403S 2.00 
382.443 (LC-2) 



{2-[3-(1-Oxo-1H- 
phthalazin-2-yl)- 
propylsulfanylp 
benzoimidazol-1 -ylj-acetic 
acid 

{2-[3-(2,4-Dioxo-1,4- 
dihydro-2H-quinazolin-3- 

yl)-propylsulfanyl]- 
benzoimidazol-1 -ylj-acetic 
acid 



C20H18N4O3S 2.13 
394.454 (LC-2) 



C20H18N4O4S 1.99 
410.453 (LC-2) 



{2-[3-(1,3-Dioxo-1,3- 

dihydro-isoindol-2-yl)- C20 H17N3O4S 5.36 
propylsulfanyl]- 395438 
benzoimidazol-1 -yl}-acetic 
acid 



(LC-1) 



{2-t3-(1,1,3-Trioxo-1,3- 

dihydro-1A- 
benzo[d]isothiazol-2-yl)- C19H17N305S2 

propylsulfanyl]- 431.492 
benzoimidazol-1 -yl}-acetic 
acid 



2.21 
(LC-2) 



382.43 380.29 



383.19 381.21 



395.1 



393.19 



411.15 409.18 



396.15 394.23 



432.05 430.14 



Table 14 
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Precursor G-Olb 

fert-Butvl (2-r3-(2.3-dihvdro- 1 -ethvloxvcarbonvl-3-oxo-inda2ol-2-vlVpropvlsulfanvn- 
benzoimidazol- 1 -vl> -acetate 

A mixture of tert-butyl (2-mercapto-benzoimidazol-l-yl)-acetate (Intermediate 3-1, 66 
mg, 0.25 mmol), 2-(3-chloro-propyl)-3-oxo-2,3-dihydro-indazole-l-carboxylic acid 
ethyl ester (alkylating agent G-Old, 70 mg, 0.25 mmol), a few crystals of potassium 
iodide and K 2 C0 3 (69 m^, 0.5 mmol) in acetone (1 ml) is refluxed overnight. 
Evaporation of the solvent under a stream of air affords a residue that is purified by 
flash-chromatography on silica-gel (AcOEt / heptane, 3:2), yielding the title compound 
as a colourless oil: = 2.75 min (LC-2), ESI-MS (pos.): m/z 51 1.15 [M+H] + ; ^-NMR 
(CDCI3): 8 (ppm) 1.37 (s, 9H, rBu), 1.37 (t, 3H, CH 3 ), 2.14 (quint., 2H, CH 2 CH 2 N), 
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3.28 (m , 2H, SGH 2 ) ; 4;30-4.40 (m, 4H), 4.69 (s, 2H, CH 2 C0 2 ), 7.10 (m, 3 Harom), 7.26 
(t, 1 U, 7.55 (m, 2 Ha™), 7.81 (t, 2 Harom). 

Precursors G-02b to G-07b of the following Table 1 5 are prepared using a procedure 
5 analogous to that described for Precursor G-Olb, substituting the appropriate alkylating 
agent for G-Old. 



Precursor 



G-02b 



G-03b 



G-04b 



G-05b 



G-06b 



G-07b 



Formula 
Mol weight 



C24H27N303S 
437.55 



C23H26N403S 
438.54 



G24H26N403S 
450.55 



Name 

fert-Butyl {2-[3-(1-oxo-1,3- 
dihydro-isoindol-2-yl)- 
propylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

fert-Butyl {2-[3-(2-oxo-2,3- 
dihydro-benzoimidazo|-1-yl)- 

propylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

fert-Butyl {2-[3-(1-oxo-1H- 
phthalazin-2-yl)- 
propylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

fert-Butyl {2-[3-(2 l 4-dioxo-1, 4- 
dihydro-2W-quinazolin-3-yl)- C24H26N404S 

propylsulfanyl]- 466.55 
benzoimidazol-1 -yl}-acetate 

(ert-Butyl {2-[3-(1 ,3-dioxo-1 ,3- 
dihydro-isoindol-2-yl)- 
propylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

fert-Butyl {2-[3-( 1,1, 3-trioxo- 
1,3-dihydro-1A 6 - 
benzo[d]isothiazol-2-yl)- 
propylsulfanyl}- 
benzoimidazol-1 -yl}-acetate 



f R [min] 
(Meth.) 



MS Data 
m/z 



MS Data 



C24H25N304S 
451.55 



C23H25N305S2 
487.59 



2.19 
(LC-2) 



2.67 
(LC-2) 



2.67 
(LC-2) 



2.21 
(LC-2) 



6.99 
(LC-1) 



2.73 
(LC-2) 



438.29 n/a 



439.24 437.27 



451.22 n/a 



467.28 465.24 



452.40 n/a 



488.17 n/a 
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Table 15 

Alkylating agent G-0 Id 

2-('3-Chloro-propvl)-3-oxo-2,3-dihvdro-indazole-l-carboxvlic acid ethvl ester 
To a solution of 3-oxo-2,3-dihydro-indazole-l-carboxylic acid ethyl ester (410 mg, 2 
mmol) dissolved in dry DMF (10 ml) is added sodium hydride (60% w/w in oil, 120 
mg, 3 mmol). The resulting cloudy solution is allowed to stir for 1 h at rt and is added 
dropwise under inert atmosphere via a syringe onto a solution of iodochloropropane 
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(268 pi, 2.5 mmol) in dry DMF (2 ml). The resulting solution is allowed to stir at rt 
overnight. By addition of water and evaporation under reduced pressure most of the 
DMF is removed from the crude mixture. The residue is dissolved in AcOEt (25 ml) 
and the resulting organic phase is washed 3 times with water and once with brine. The 

5 crude product is purified by chromatography on silica gel (AcOEt / heptane, 2:3), 
yielding the title compound (78 mg) in 15 % as a colourless oil: t R = 2.17 min (LC-2), 
ESI-MS (pos.): m/z 283.05 [M+H] + ; X H-NMR (CDC1 3 ): 5 (ppm) 1.38 (t, 3H, CH 3 ), 
2.08 (quint., 2H, CH 2 CH 2 N), 3.42 (t, 2H, CH2CI), 4.25 (t, 2H, NCH2), 4.39 (q, 2H, 
OCHaCHa), 7.22 (t, 1 EU, 7.53 (t, 1 Harom), 7.79 (t, 2 Hamm), and 3-(3-chloro- 

1 0 propoxy)-indazole-l -carboxyiic acid ethyl ester (125 mg) in 24% as a colourless oil: fa 
- 2.49 min (LC-2), ESI-MS (pos.): m/z 283.05 [M+H] + ; ^-NMR (CDC1 3 ): 8 (ppm) 
1.44 (t, 3H, CH 3 ), 2.26 (quint, 2H, CH5CH2N), 3.71 (t, 2H, QfcCl), 4.49 (q, 2H, 
OCH2CH3), 4.59 (t, 2H, OCH2CH2), 7.20 (t, 1 Han,,,,), 7.46 (t, 1 Harom), 7.59 (d, 1 
Harom), 8.02 (d, 1 Haro m ). 3-(3-Chloro-propoxy)-indazole-l-carboxylic acid ethyl ester is 

15 used as alkylating agent D-06d in the preparation of Precursor D-06b. 

Alkylating agents G-03d to G-07d of 1he following Table 16 are prepared using a 
procedure analogous to that described for alkylating agent G-Old, substituting the 
• appropriate nitrogen containing heterocycle for 3-Oxo-2,3-dihydro-indazole-l- 
20 carboxyiic acid ethyl ester. 

Alkylating «. Formula t R [min] M ^J?_ ata WIS Data 

agent Name Mol weight (Meth.) .pjjjjjj* m/z[WI-H]* 

. G-03d 211.11 209.1 

benzoimidazol-2-one 210 ' 66 (LC_2) 



GOAd 2-(3-Chloro-propyl)- C11H11CIN20 2.02 „ . 

e04d 2H-phthalazin-1-one 222.67 (LC-2) 22311 n/a 



\ 



3-(3-Chloro-propy|)- ri1 u 11C iN202 19 
G-05d 1H-quinazoline-2,4- C11 "llc? „ A 239.06 237.05 
dione 238 67 (LC " Z) 
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2-(3-Chloro-propyl)- 

P k J A »• . , 259.71 (LC-2) 260 01 n/a 

benzo[d]isothiazol-3- 

one . 



Table 16 

Example H-Ola 

5 [2-O-Methoxvcarbonvl-benzvlsxilfanvlVbenzoimidazol-l -vll-acetic acid 
A solution of ter/-butyl [2-(3-memoxycarbonyl-benzylsulfanyl)-ber^^ 
acetate precursor H-Olb, 31 mg, 0.075 mmol) in TFA / dichloromethane (1:1, 2 ml) is 
stirred at rt for 4 h. The solvents are removed under a stream of air. The solid residue is 
suspended in Et20 (2 ml) and sonicated. Filtration, rinsing with EtaO and drying under 

10 high vacuum, yields the title compound (19.6 mg) in 73% as a white solid: *r - 5.52 
min (LC-1), ESI-MS (pos.): m/z 357.25 [M+H] + , ESI-MS (neg.): m/z 355.29 [M-H] + ; 
'H-NMR (DMSO-de): 5 (ppin) 3.83 (s, 3H, OMe), 4.65 (s, 2H, SCH 2 ), 4.92 (s, 1H, 
CH2CO2), 7.15-7.21 (m, 2 Harom), 7.42-7.48 (m, 2 H^), 7.57 (m, 1 HaromX 7.72 (d, 1 

Harom)j 7.81 (d, 1 Harom)) 8.05 (s, 1 Harom). 
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Examples H-02a to H- 1 1 a of the following Table 1 7 are prepared analogous to the 
procedure described for Example H-Ola, using Precursors H-02b to H-l lb in place of 
H-Olb. 



Cwamnla N . Q Formula *r [min] MS ° ata WIS Data 

Example Name Mol weight (Meth.) { ^ m/z [M-H]* 

{2-((5-Methyloxycarbonyl- 

H-02a mSylsjffa^ C17 - H J. 5 ^ 3 Q 04S 358.16 356.18 

benzoimidazol-1-yl}- 357.389 (LC-2) 
acetic acid 

(2-{[(2-Chloro-4- 
methyloxycarbonyl)- r>1 7 m4 M<ifvirici 
H-03a pyridin-6-ylJ-methyl- C17H Jj , Lvi nr V\ 392 05 39013 

sulfanylj-benzoimidazol- dyi °^ K^-V 
1-yl)-acetic acid 
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H-04a 



H-05a 



H-06a 



H-07a 



H-08a 



H-09a 



H-10a 



H-11a 



{2-[(2-Methyloxycarbonyl- 

furan-5-yl)- C17H16N205S 5.45 



methylsulfanyl]- 
benzoimidazoH-yl}- 
acetic acid 
{2-[(2-Bromc-3- 
methoxycarbonyl)- 

benzylsulfanylj- 
benzoimidazol-1-yl}- 
acetic acid 

{2-[(4-Bromo-3- 
methoxycarbonyl)- 

benzylsulfanyl]- 
benzoimidazol-1-yl}- 
acetic acid 

{2-[(5-Bromo-3- 
methoxycarbonyl)- 

benzylsulfanyl]- 
benzoimidazol-1 -yl}- 
aceticacid 

{2-[(6-Bromo-3- 
methoxycarbonyl)- 

benzylsulfanyl]- 
benzoimidazol-1 -yl}- 
aceticacid 

{2-[(6-Methoxy-3- 
methoxycarbonyl)- 

benzylsulfanyl]- 
benzoimidazol-1 -yl}- 
acetic acid 

[2-(3-Acetyl- 
benzylsulfanyl)- 
benzoimidazol-1 -yl]-acetic 
acid 

[2-(5-Acetyl-2-methoxy- 

benzylsulfanyl)- C19H18N204S 5.03 
benzbimidazol-1-yl]-acetic 370.428 (LC-1) 
acid 



360.389 (LC-1) 



C18H15N204BrS 2.04 
435.297 (LC-2) 



C18H15N204BrS 2.06 
435.297 (LC-2) 



C18H15N204BrS 2.18 
435.297 (LC-2) 



C18H15N204BrS 6.02 
435.297 . (LC-1) 



C19H18N205S 
386.427 



C18H16N203S 
340.402 



1.80 
(LC-2) 



6.48 
(LC-1) 



361.08 359.09 



437.02 435.1 



436.95 



435.1 



437.02 435.1 



437.05 435.03 



387.2 385.16 



341.16 339:14 



371.06 369.11 



Table 17 
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Precursor H-Olb 

fert-Butvl T2-C3 -methoxvcarbonvl-benzvlsulfahvlVbenzoimidazol- 1 -vll-acetate 
A mixture of /erM>utyl (2-mercapto-benzoirnidazol-l-yl)-acetate (Intermediate 3-1, 264 
mg, 1 mmol), 3-bromomethyl-benzoic acid methyl ester (252 mg, 1.1 mmol) and 
K2CO3 (276 mg, 2 mmol) in acetone (4 ml) is allowed to stir at rt for 2.5 h. The . 
suspension is cooled down to rt and filtered on a funnel filled with cotton wool. 
Evaporation of the solvent in vacuo affords a residue that is purified by flash- 
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chromatography on silica-gel (AcOEt / heptane, 1 :3), yielding the title compound (310 
mg) in 75% as a colourless syrup: f R = 7.19 min (LC-1), ESI-MS (pos.): m/z 413.3 
[M+H] + ; 'H-NMR (CDC1 3 ): 8 (ppm) 1.42 (s, 9H, /Bu), 3.92 (s, 3H, OMe), 4.65 (s, 2H), 
4.69 (s, 1H), 7.19-7.26 (m, 3 Ha™), 7.36 (t, 1 Harom), 7,59 (d, 1 Haxom), 7.73 (m, 1 

Harom), 7.92 (d, 1 Harom), 8.06 (S, 1 Harom). 
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Precursors H-02b to H-l lb of the following Table 1 8 are prepared using a procedure 
analogous to that described for Precursor H-Olb, substituting the appropriate alkylating 
agent for 5-bromo-hexanoic acid ethyl ester. 



Precursor 



H-02b 



H-03b 



H-04b 



H-05b 



H-06b 



H-07b 



H-08b 



H-09b 



Name 



Formula 
Mol weight 



* r m ini MS Data 
(Meth.) m " 



C21H24N205S 2.41 
416.49 (LC-2) 



tert-Butyl {2-1(5- 

methyloxycarbonyl-pyridin-3- C21H23N304S 2,21 

yi)-methylsulfanyl]- 413.49 (LC-2) 
benzoimidazol-1 -yl}-acetate 

tert-Butyl (2-{[(2-chloro-4- 

methyloxycarbony1)-pyridin- C21H22CIN304S 2.78 

6-yl]-methyl-sulfanyl}- 447.94 (LC-2) 

benzoimidazol-1 -yl)-acetate 

fe/t-Butyl {2-1(2- 
methyloxycarbonyl-furan-5- 

yl)-methylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

fe/f-Butyl {2-l(2-bromo-3- 

methoxycarbonyl)- C22H23BrN204S 2.58 
benzylsulfanyl]- 491.4 (LC-2) 

benzoimidazol- 1 -y)}-aceate 

tert-Butyl {2-[(4-bromo-3- 

methoxycarbonyl)- C22H23BrN204S 2.58 

benzylsulfanyl]- 491.4 (LC-2) 

benzoimidazol-1 -yl}-acetate 

tert-Butyl {2-[(5-bromo-3- 

methoxycarbonyl)- C22H23BrN204S 2.70 

benzylsulfanyl]- 491.4 (LC-2) 
benzoimidazol-1 -yl}-acetate 

tert-Butyl {2-[(6-bromo-3- 

methoxycarbonyl)- C22H23BrN204S 2.69 
benzylsulfanyl]- 491.4 (LC-2) 

benzoimidazol-1 -yl}-acetate 

tert-Butyl {2-[(6-methoxy-3- 
methoxycarbonyl)- 
benzylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 



C23H26N205S 
442.53 



2.82 
(LC-2) 



[M+Hl* 



414.21 



448,16 



417.21 



493.08 



493.08 



493.08 



492.77 



443.26 



MS Data 
m/z [M-Hl* 



n/a 



n/a 



n/a 



n/a 



n/a 



n/a 



n/a 



n/a 
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u.ok lm ^!^ m ^' C22H24N203S 8.31 w „ qQ „ 9 

H-10b benzylsuifanyl)- ~ Q65 fie 1V 397 22 395.22 

benzoimidazol-1-yl]-acetate VLU " ,; 

uiih te l BUly | L [2 ^ C ff ¥ "n C25H26N204S 6.86 407nn " 
H-11b methoxy-benzyisulfanyl)- 49fi „ nr ^ 427.00 425.14 

benzoimidazol-1-yl]-acetate . lLU " ,; 

Table 18 

Alkylating agent H-08d 
5 4-Bromo-3-bromomethvl-benzoic acid methyl ester 

As described in: Puis, C; Stolle, A.; de Meijere, A., Chem. Ber. 1992, 1635-1641, and 
Lew, A.; Chamberlin, A. R., Bioorg. Med. Chem. Lett., 1999, 9, 3267-3272. 
A solution of 4-bromo-3-methyl-benzoic acid methyl ester (1 g, 4.37 mmol) and N- 
bromosuccinimide (855 mg, 4.8 mmol) in CCU (5 ml) is refluxed for 2 h. ADBN (20 

1 0 mg, 0.12 mmol, 3%) is added and the mixture is refluxed for 2 h. This process is 

repeated twice and the reaction mixture is refluxed overnight. The solvent is evaporated 
and the yellow residue purified by chromatography on silica-gel (AcOEt / heptane, 
1:9), yielding a (2:1) mixture of the title compound and 4-bromo-3,3-dibromomethyl- 
benzoic acid methyl ester as a colourless solid, which is used without further 

15 purification in the next step: f R = 2.31 min (LC-2), ESI-MS (pos.): m/z 308.99 [M+H] + ; 
^H-NMR (CDCI3): 8 (ppm) 3.92 (s, 3H, OCH3), 4.60 (s, CH^Br), 7.65 (d, 1 Harem), 7.79 

(m, 1 Harom), 8.10 (d, 1 Harom). 

Alkylating agents H-02d to H-09d of the following Table 19 are prepared using a 
20 procedure analogous to that described for alkylating agent H-08d, substituting the 
corresponding phenyl or pyridyl derivative analogue for 4-bromo-3-methyl-benzoic 
acid methyl ester. 



Alkylating Mamo Formula * R [min] M ®'? r ata 

agent Name Mol weight (Meth.) 

5-Bromomethyl- rftWARrtsin? a 7a 

H-02d nicotinic acid methyl 230 06 (LC-2) 23215 

ester \ ) 
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C8H7BrCIN02 2.21 



H-03d chloro-isonicotinic 
acid methyl ester 

2-Bromo-3- 
H-05d bromomethyl-benzoic 
acid methyl ester 



264.50 



C9H8Br202 
307.97 



(LC-2) 



2.31 
(LC-2) 



266.08 



308.99 



2-Bromo-5- 
H-06d bromomethyl-benzoic 
acid methyl ester 



C9H8Br202 
307.98 



2.31 
(LC-2) 



308.99 



3-Bromo-5- rauRRrocY? 
H-07d bromomethyl-benzoic JnToo 
acid methyl ester ■ aa 



2.45 
(LC-2) 



308.99 



3-Bromornethyl-4- c10H11BrO3 2>62 



H-09d methoxy-benzoic acid 
methyl ester 



259.10 



<LC-2) 



259.07 



Table 19 
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Example I-01a 

rac r2-(l-Butvrvl-piperidin-3-vlmethvlsulfanvl')-benzoimidazol-l-vll-acetic acid 
rac [2-(Piperidin-3-ylmethylsulfanyl)-benzoiinidazol-l-yl]-acetic acid hydrochloride 
(Precursor I-OOa, 10 mg, 0.03 mmol) is suspended in dichloromethane (1 ml) and Et3N 
(12.88 mg, 1 6.6 pJ, 0. 1 0 mmol) as well as butyryl chloride (3.42 mg, 3.35 u!, 0.04 
mmol) are added subsequently. The resulting mixture is stirred for 30 min at rt. Water 
(1 ml) is then added and the crude acid is extracted twice with dichloromethane. The 
combined organic phases are washed with brine and dried over Na2SC>4. Evaporation of 
the solvent in vacuo affords 6 mg of a brown oil. It is suspended in Et20 (1 ml) and 
sonicated until a solid forms. This solid is rinsed with ether and dried under vacuum, 
yielding the title compound (5.9 mg) in 55% as a beige solid: = 1 .68 min (LC-2), 
ESI-MS (pos.): m/z 376.25 [M+H] + , ESI-MS (neg.): m/z 374.2 1 [M-H] + ; ^NMR 
(DMSO-dfi, 100°C): 8 (ppm) 0.86 (t, 3H, CH2CH3), 1.27-1.44 (m, 2H), 1.54 (td, 2H, 
CH2CH3), 1.68 (m, 1H), 1.79-1.95 (m, 2H), 2.25 (t, 2H, CH 2 C=0), 2.81 (bm, 2H, 
SCH2), 3.32 (d, 2H, CHCH2N), 3.65 (bm, 2H, CH2CH2N), 4.97 (s, 2H, CH 2 C0 2 ), 7.18 

(m, 2 Harom), 7.44 (m, lHamm), 7.54 (m, 1 Harom). 



WO 2006/021418 PCT/EP2005/009083 

99 

Alternatively, Example I-01a is also-synthesized starting from te/*f-butyl [2-(l-butyryl- 
piperidm-3-ylmethylsul^^ (Precursor I-01b): 

Precursor I-01b (802 mg, 1.86 mmol) is dissolved in TFA / dichloromethane (1:1, 10 
ml) and stirred overnight at it. Evaporation of the solvents in vacuo gives an orange oil 
5 which is suspended in Et20 / heptane (1:1,2 ml) and sonicated. After filtration, 
thourough rinsing with Et 2 0 and drying, the title compound (670 mg) is obtained in 
96% as a white solid. 

Examples I-02a to I- 13a of the following Table 20 are prepared analogous to the 
10 procedures described for Example 1-0 la. ^ 



c , ki \ Formula fe[minl M HL ata MS Data 

Example Name M ol weight (Meth.) { ^ m/z[M-Hf 



rac{2-[1-(2-Methoxy- 

benzoyl)-piperidin ; 3- C23H 25N304S 1.80 



l-02a ' ylm^ylsultoyO- 439,535 (LC - 2 ) 4402 43829 

benzbimidazol-1-yl}-acetic v y 

acid 

rac[2-(1-Phenyiacetyl- 

l-03a ylmethyl^ ° 23 ao^^ S nrl\ 424.21 422.3 

benzoimidazol-1-yl]-acetic ™**> l"^/ 
acid 

rac[2-(1- 
Cyclohexanecarbonyl- 

piperidin-3- C22H29N303S 1.96 41625 4U34 

K,4a ylmethylsulfanyl)- 415.556 (LC-2) 41DZ0 • 

benzoimidazol-1-yl]-acetic 
acid 

rac {2-[1-(3-Cyc!opentyl- 

propionyl)-piperidin-3- C 23H31N303S 2 11 
l-05a ylmethylsulfanyl]- iio «V " nro\ 43026 42835 

benzoimidazol-1-yl}-acetic 4 ^ y - ow .\Ur*) 
acid 

rac [2-(1-Diphenylacetyl- 

l-06a ylmXylsSanyl). ^qq 9 ^^ 500 - 2 ? 4983 

benzoimidazoH-yl]-acetic 4yy ' Wd (LO "^ 
acid 

rac [2-(1-Acetyl-piperidin- 

, 07a 3-yImethylsulfanyl)- C17H21N303S 1.51 M1Q 625 

lu ' a benzoimidazol-1-yl]-acetic 347.438 (LC-2) MD ^° 
acid 
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rac[2-(1-Heptanoyl- 

piperidin-3- P99i-mM'*ryi c $ 9 1 

l-08a ylmethylsulfanyl)- 417572 (LC-2) 41829 41631 

benzoimidazol-1 -y l]-acetic 
acid 

rac{2-[1-(3-Chloro- 

be ? Z °^P iP f di n 3 " C22H22N303CIS 1.97 AAA « AAOOA 
l-09a ylmethylsulfanyl]- 443954 (LC-2) 15 442 24 

benzoimidazol-1 -yl}-acetic - v ) 

acid 

rac{2-[1-(3-Phenyl- 

propionyl) ;P iperidin-3- C24H27N 3o 3 s 1.97 A ^ 
1-1 0a ylmethylsulfanyl]- 437 562 (LC-2) 43823 436.31 

benzoimidazol-1 -yl}-acetic \ ' ) 

acid 

rac{2-[1-(Furan-2- 
carbonyl)-piperidin-3- r9nn9iM^Oiic- 1 tr 
H1a ylmethylsulfanyl]- 000^7 n Vov 400 - 2 398 22 

benzoimidazol-1-yI}-acetic °> yy * 4 ' : LW; 
acid 

rac{2-[1-(Naphthalene-1- 
carbonyl)-piperidin-3- rofiL^wv^Q 1 or 
M2a ylmethylsulfanyl]- C26 ^ Q „o nr%\ 4602 45829 

benzoimidazol-1-yl}-acetic ^ y ^ y l L ^J 
acid 

rac{2-[1-(4-Bromo- 

benzoyl)-piperidin-3- poouooMon^Rrq 1 qq 
M3a ylmethylsulfanyl]- C22 T ft 2 S 3BrS A ox 49008 0/3 

benzoimidazol-1-yl}-acetic 488 ' 405 (LC " 2) 
acid 

Table 20 

Precursor l-00a 

5 rac r2-(Tiperidin-3-vlmethvlsulfanvn-benzoimidazol-l-vl1-acetic acid hydrochloride 
To a 2M HC1 solution in Et 2 0 (2 ml) is added rac ter/-butyl [2-(Uert- 
bu1yloxycarbonyl-piperidin-3-ylmethylsulfanyl)-benzoin^ 
(Precursor l-00b, 36 mg, 0.08 mmol). The mixture is stirred for 4 h at it The 
precipitated solid is filtered and rinsed with Et20 to yield quantitatively the title 
10 compound as a slightly yellow solid. 

\ 

Precursor I-OOb 

rac fert-Butyl r2-n-fe^butyloxvcarbonyl-piperidin-3-vlmethvlsulfanyl)- 
benzoimidazol-1 -yll-acetate 
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tert-butyl (2-mercapto-benzoimidazol-l-yl)-acetate (Intermediate 3-1, 792 mg, 3 
mmol), 3-hydroxymethyl-piperidme-l-carboxylic acid ferf-butyl ester (838 mg, 3.9 
mmol) and triphenylphosphane (1021 mg, 3.9 mmol) are dissolved and stirred under 
inert atmosphere at 0°C in dry THF (20 ml). Di-fe^butyl-azodicarboxylate (690 mg, 3 
5 mmol) is added under the same reaction conditions to the solution. The initially deep 
yellow colour disappears after 1 0 min. The reaction mixture is slowly allowed to warm 
up to rt overnight. Evaporation of the solvent in vacuo and purification upon two 
chromatographies on silica gel (AcOEt / heptane, 1 :4), provides the title compound 
(552 mg) in 38% as a colourless syrup: / R = 7.66 min (LC-1), ESI-MS (pos.): m/z 
- 10 462.32 [M+H] + ; ! H-NMR (DMSO-d* at 100°C): 8 (ppm) 1 .36 (s, 9H, /Bu), 1 .40 (nv 
2H), 1.42 (s, 9H, rBu), 1.58 (m, 1H), 1.75 (m, 1H), 1.85 (m, 1H), 2.85 (m, 2H, SCH 2 ), 
3.24 (m, 2H, NCH 2 ), 3.67 (m, 1H, NCH 2 ), 3.86 (m, 1H, NCH 2 ), 4.96 (m, 2H, 
CH 2 C0 2 ), 7.14 (m, 2 Ha™,), 7.46 (m, 1 HJ, 7.53 (m, 1 U^). 

15 Precursor 1-0 lb 

rac fert-Butvl f2-(l -bulvrvl-piperidin-3-vlmethvlsulfanvlVbenzoimidazol-l-vll-acetate 
A suspension of terf-butyl (2-mercapto-benzoimidazol-l-yl)-acetate (Precursor 3-1, 1 g, 
3.79 mmol), l-(3-cMoromethyl-piperidin-l-yl)-butan-l-one (alkylating agent I-01d, 
771 mg, 3.79 mmol) and K 2 C0 3 (1.05 g, 7.58 mmol) in acetone (10 ml) is refluxed for 
20 36 h. The crude mixture is filtered over a fritted-funnel and the solvent evaporated in 
vacuo. The resulting brown gum is purificated by column chromatography on silica-gel 
(AcOEt / heptane, 3 :7 to 1 : 1 ), yielding the title compound (802 mg) in 49% as a 
colourless oil: f R = 2.19 min (LC-1), ESI-MS (pos.): m/z 432.24 [M+H] + . 

25 Alkylating agent I-01d 

l-(3-Chloromethvl-piperidin-l-vlVbutan-l-one 

A solution of l-(3-hydroxymethyl-piperidin-l-yl)-butan-l-one (Starting material I-01e, 
1.33 g, 7.20 mmol) in dry chloroform (10 ml) is cooled down to 0°C with an ice-water 
bath. A solution of SOCl 2 (1 .43 g, 876 ul, 1 2 mmol) in dry chloroform (1 0 ml) is added 
30 dropwise. The mixture is allowed to stir at reflux for 30 min. The solution is cooled 
down to rt, SOCl 2 (0.48 g, 0.3 ml, 4.1 mmol) is added dropwise and the resulting 
solution is allowed to stir at reflux for another 30 min. Evaporation of the solvents 
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under reduced pressure gives a brown liquid which is purified by column 
chromatography on silica-gel (AcOEt / heptane, 35:65), yielding the title compound 
(1.15 g) in 78% as a colourless liquid: ^-NMR (CDC1 3 ): The product is a (1:1) 
mixture of rotamers: 8 (ppm) 0.95 (t, 3H, CH3), 1.33-1.54 (m, 2H), 1.58-1.95 (m, 3H), 
5 1 .68 (quint, 1H, CH2CH2CH3), 2.32 (dd, 2H, CH 2 C=0), 2.60 (t, 0.5H), 2.83 (t, 0.5H), 
2,99 (m, 2H), 3.36-3.55 (m, 2H), 3.77 (d, 0.5 H), 3.93 (d, 0.5 H), 4.30 (d, 0.5 H), 4.54 
(d, 0.5 H). 

Starting material I-01e 

10 l-f3-Hvdroxvmethvl-piperidin-l-vlVbutan-l-one ^ 

To a solution of piperidin-3-yl-methanol (2.3 g, 20 mmol) in water (30 ml) is slowly 
added NaOH (1.2 g, 30 mmol). After total dissolution butyryl chloride (2.15 g, 2.1 1 ml, 
20.2 mmol) is slowly added dropwise. The resulting mixture is allowed to stir 
overnight at rt. The water phase is extracted three times with dichloromethane. The 

15 combined organic phases are washed with brine and dried over Na 2 SQ4. The solvents 
are evaporated in vacuo yielding the title compound (2.48 g) in 66% as a colourless oil 
which solidifies on standing: t K = 1 .52 min (LC-2), ESI-MS (pos.): m/z 208.00 
[M+Na] + ; ! H-NMR (CDC1 3 ): The product is a (1:1) mixture of rotamers: 8 (ppm) 0.92 
(t, 3H, CH 3 ), 1.21 (m, 0.5 H), 1.33-1.52 (m, 2H), 1.57-1.84 (m, 5H), 2.26-2.32 (m, 2H, 

20 CH 2 C=0), 2.74 (dt, 0.5H), 2.87 (dd, 0.5H), 3.10 (dd, 1H), 3.26 (ddd, 1H), 3.39-3.45 
(m, 1.5 H), 3.51-3.59 (m, 1H), 3.91 (dd, 1 H), 4.29 (dt, 0.5 H). 

Example J-01 a 

l2-[3-(fe^Butoxvcarbonvl-phenemvl-aminoVpropvlsulfanvl1-benzoimidazol-l-vl>- 
25 acetic acid 

tert-Butyl {2-[3-(?e^butoxycarbonyl-phenemyl-amino)-propylsulfanyl]- 
benzoimidazol-l-yl}-acetate (Precursor J-Olb, 12.7 mg, 0.025 mmol) is suspended in 
an aqueous 0.2 M NaOH solution (0.67 ml). After addition of THF (1.3 ml) the 
resulting solution is allowed to stir overnight at rt. It is then treated with 1M aqueous 
30 HC1 (3.35 ml), water (2 ml) and dichloromethane (3 ml). The phases are separated and 
the dichloromethane is removed under reduced pressure. Drying under high vacuum 
yields the pure title compound: f R = 2.12 min (LC-2), ESI-MS (neg.): m/z 470.47 [M- 
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--HlVH-NMR-CDMSO-^):^ 1.31 (s, 9H, fBu), 1.88(quint, 2H, SCH 2 CH2), 2.73 (m, 
2ft CHzPh), 3.24 (t, 2H), 3.28-3.36 (m, 4H), 4.94 (s, 2H, CH 2 C0 2 ), 7.13 (m, 5 lUm), 

7.23 (t, 2 Harom), 7;42-7.50(m, 2 Harom). 

Examples J-02a to J-07a of the following Table 21 are prepared analogous to the 
procedure described for Example J-Ola, using Precursors J-02b to J-07b in place of J- 
01b ? 



Example 



J-02a 



J-04a 



J-05a 



J-06a 



J-07a 



Name 



Formula f R [min] MS Data MS Data 
,Mol weight (Meth.) m/z [M+HJ f mlz [M-H]* 



(2-{3-[fert-Butoxycarbonyl- 
(4-piperidin-1.yl-phenyl). C28H3 6 N 404S 1.78 
aminoj-propylsulfanyl}- 524 684 

benzoimidazol-1-yl)-acetic ' 
acid 

{2-[3-(Benzyl-fert- 
butoxycarbon^-amino)- C24H 29N304S 

propylsulfanyl]- 455577 
benzoimidazol-1 -yl}-acetic 
acid 

{2-[3-(ferf-Butoxycarbonyl- 
cyclopropyl-amino)- 
propylsulfanyl]- 
benzoimidazol-1 -y l}-acetic 
acid 

{2-[3-(te/f-Butoxycarbonyl- 

phenyl-amino)- 

propylsulfanyl]- 
benzoimidazol-1-yl}-acetic 
acid 



(LC-2) 



2.24 
(LC-2) 



C20H27N3O4S 2.05 
405.517 (LC-2) 



C23H27N304S 2.18 
441.55 <LC-2) 



(2-{3-[te/t-Butoxycarbonyl- 

(2,2-diphenyl-ettiyl)- C31H 3 5N304S 2>51 

amino]-propylsulfanyl}- 545702 nC-2^ 

benzoimidazol-1-yl)-acetic M0 '^ l LW > 
acid 



525.53 523.62 



456.46 454.55 



406.38 404.47 



442.38 440.47 



546.56 544.65 



10 



Table 21 



15 



Precursor J-Olb 

ferf-Butvl (2-r3-rfer/-butoxvcarbonvl-phenethvl-aminoVpropvlsulfanyn- 
benzoimidazol- 1 -vl) -acetate 
2-[3-(terr-Butoxycarbonyl-phenethyl-annno^^ 

(Precursor J-Olc, 239 mg, 0.58 mmol), terf-butyl bromoacetate (136 mg, 103 fil, 0.70 
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mmol) and cesium carbonate (227 mg, 0.70 mmol) are dissolved in dry DMF (6 ml) 
and allowed to stir for 1 h at rt N-(2-Mercaptoemyl)animomethyl polystyrene (1 .4 
mmol/g, 0.5 g, 0.36 mmol) is added and the crude mixture is stirred at rt for 1 h. After 
filtration and removal of the solvent in vacuo, the crude product is diluted in 
dichloromethane, washed with a 10% aqueous citric acid solution and with a saturated 
aqueous NaHCC>3 solution. The organic phase is dried over MgS04 and the solvent 
evaporated in vacuo, yielding tiae title compound: f R = 2.79 min (LC-2), ESI-MS (neg.): 
m/z 526.61 [M-H] + ; ! H-NMR (CDC1 3 ): 8 (ppm) 1.46 (s, 18H, 2 x fBu), 2.00 (m, 2H, 
SCH2CH2), 2.85 (m, 2H, ClfcPh), 3.26-3.85 (m, 6H), 4.77 (s, 2H, CH 2 C0 2 ), 7.44-7.59 

(m, 8 Harom), 7.94 (mf 1 Harom). 

Precursors J-02b to J-07b from Table 22 are prepared by a procedure analogous to that 
described for Precursor J-Olb, using Intermediates J-02c to J-07c in place of J-Olc. 



Precursor 



J-02b 



Name 



Formula 
Mol weight 



* r m s«i MS Data 
(Meth.) IM+H]+ 



J-03b 



J-04b 



J-05D 



J-06b 



J-07b 



fert-Butyl (2-{3-{fert- 
butoxycarbonyl-(4-piperidin-1- C32H 44 N 4 04S 
yl-phenyl)-amino]- 58Q 7g 

propylsulfanyl}- . 
benzoimidazol-1-yl)-acetate 

ferf-Butyl [2-(3-{[(4- 
ethyloxycarbonyl)-phenyl]-fert- 
butyloxycarbonyl-amino}- 

propylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 

tert-Butyl {2-[3-(benzyl-tert- 

butoxycarbonyl-amino)- 
propylsulfanyl]-benzoimidazol- 
1-yl}-acetate 

ferf-Butyl {2-[3-{tert- 
butoxycarbonyl-cyclopropyl- 

amino)-propylsulfanyl]- 
benzoim idazol-1 -y l}-acetate 

fert-Butyl {2-[3-(fert- 
butoxycarbonyl-phenyl- 
ar\pino)-propylsulfanyl]- 
berizoimidazol-1 -yl}-acetate 

iert-Butyl (2-{3-{fert- 
butoxycarbonyl-(2,2-diphenyl- 
ethyl)-amino]-propylsulfanyl}- 
benzoimidazol-1 -yl)-acetate 



C30H39N3O6S 
569.72 



C28H37N304S 
511.69 



C24H35N304S 
461.63. 



C27H35N304S 
497.66 



C35H43N304S 
601.81 



2.40 
(LC-2) 



2.75 
(LC-2) 



2.73 
(LC-2) 



2.62 
(LC-2) 



2.68 
<LC-2) 



2.89 
<LC-2) 



581.67 



570.65 



512.59 



462.51 



498.57 



602.70 
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Table 22 

Example K-01 a 
5 {2-r3-(Butoxvcarbonvi-phen^^ 
acid 

A solution of /erf-butyl {2-[3-(butoxycarbonyl-phenemyl-ainmo)-propylsulfanyl]- 
benzoimidazol-l-yl}-acetate (Precursor K-0ib, 200 mg, 0.38 mmol) is dissolved in 
TFA / dichloromethane (1 : 1 , 3 ml). The resulting solution is allowed to stir at rt 

10 overnight. The solvent is evaporated under reduced pressure and the crude product is 
triturated in Et 2 0 (2 ml) until a solid forms. It is filtered, washed thoroughly with Et 2 0 
and dried under high vacuum, yielding quantitatively the title compound (179 mg) as a 
white powder: t K = 6.82 min (LC-1), ESI-MS (neg.): m/z470.19 [M-Hf, ESI-MS 
(neg.): m/z 468.32 [M-H] + ; 'H-NMR (CDCI3): 5 (ppm) 0.82 (t, 3H, CH 2 CH 3 ), 1 .29 (m, 

15 2H, CH2CH3), 1.48 (quint., 2H, OCH 2 CH 2 ), 1.71 (m, 2H, SCH 2 CH 2 ), 2.67 (bs, 2H, 
PhCIfc), 3.12 (m, 4H), 3.26 (bs, 2H, PhCH 2 CH 2 N), 3.94 (bs, 2H, OCH 2 ), 4.77 (s, 2H, 
CH 2 C0 2 ), 7.05 (s, 2 H^), 7.08-7.18 (m ,6 IW, 7.53 (m, 1 H^m)- 

Alternatively, Example K-Ola is synthesized analogous to the procedure described for 
20 Example J-Ola, using Precursor K-Olb in place of J-Olb. 

Examples K-02a to K-04a of the following Table 23 are prepared analogous to the 
procedures described for Example K-01 a, using Precursors K-02b to K-04b in place of 
K-Olb. 

25 

■ K1 Formula t R [min] MS Data MS Data 

Example Name Mol weight (Meth.) m/z [M+HJ* m/z [M-H]* 

{2-[3-(Benzyl- 

butoxycarbonyl-amino)- C24H2QN304S 228 ... 
K-02a propylsulfanyl]- 455 577 (LC-2V 45652 454.61 

benzoimidazol-1-yl}-acetic ' 
acid 
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— {2-[3-(Butoxycarbqnyl- - 

. ' c y c,ohe ,^"; i J 1 0) - C23H33N304S 2.39 ^ AQ " ' . 

K-03a propylsulfanyl]- KQt > r ~ 448.49 446.58 

benzoimidazol-1-yl}-acetic 44 ' 0S8 {L ^> 
acid 

{2-[3-(Butoxycarbonyl- 

(cyclohexylmethy^amino)- C24H 3 5 ^ 2 50 . . 

K-04a propylsulfanyl]- 46 1 625 fl_C-2^ 46257 46 P- 60 

benzoimidazol-1-yl}-acetic 401 * L V™ 
acid 

Table 23 

Precursor K-Olb 

5 ferf-Butvl (2-r3-n?utoxvcarbonvl-phenethvl-amtooVpropvlsulfanvl1-benzoir^ 
vl) -acetate 

is generally prepared analogous to the procedure described for Precursor J-Olb, using 
K-Olc in place of J-Olc. 

10 Alternatively, Precursor K-Olb is prepared starting from terr-butyl (2-mercapto- 
benzoimidazol-l-yl)-acetate (Intermediate 3-1): 

To a suspension of terf-butyl (2-mercapto-benzoimidazol-l-yl)-acetate (Intermediate 3- 
1, 290 mg, 1.1 mmol) and K 2 C0 3 (304 mg, 2.2 mmol, 2 eq.) in acetone (4 ml) are 
added (3-chloro-propyl)-phenethyl-carbamic acid butyl ester (alkylating agent K-Old, 

15 387 mg, 1 .3 mmol) and a few crystals of potassium iodide. The resulting mixture is 
allowed to stir at reflux overnight. It is cooled down and filtered on a fritted funnel. 
Evaporation of the solvent in vacuo affords a crude oil that is purified by 
chromatography on silica gel (AcOEt / heptane, 15:85), yielding the title compound 
(210 mg) in 36% as a white solid: fe = 8.25 min (LC-1), ESI-MS (pos.): m/z 526.28 

20 [M+H] + , ESI-MS (neg.): m/z 524. 14 [M-H] + ; 'H-NMR (CDCI3): 8 (ppm) 0.95 (t, 3H, 
CH2CH3), 1.42 (m, 2H, CH2CH3), 1.46 (s, 9H, rBu), 1.62 (quint., 2H, OCH 2 CH 2 ), 2.01 
(m, 2H, SCH2CH2), 2.85 (bs, 2H, PhCH 2 ), 3.34 (m, 2H), 3.45 (m,2H, 
SCH2CH2CH2N), 4.08 (iSjs, 2H, OCH 2 ), 4.74 (s, 2H, CH 2 C0 2 ), 7.14-7.30 (m, 8 Harom), 



7.64 (m, 1 Harom). 
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Precursors K-02b to K-04b in Table 24 are prepared analogous to the procedures 
described for Precursor K-Olb. 



• ' Formula fa [mini , 

Precursor Name Molweight (Meth.) mfe 



MS Data 

m/z 
INI+H]* 



fert-Butyl {2-{3-(benzyl- 

butoxycarbonyl-amino)- C28H37N304S 2.74 ,. Q 

IWMD propylsulfanyl]-benzoimidazol- 511.68 (LC-2) 01jJ3S 
1-yl}-acetate 

fert-Butyl {2-[3- 

unth (butoxycarbonyl-cyclohexyl- C27H41N304S 2.86 „ 

• K " 03b . amino)-propylsulfanyQ- 503.71 (LC-2) 504SB 
benzoimidazol-1-yl}-acetate 

fert-Butyl {2-[3- 

*n„K (buto^rbonyl- C28H43N304S 2.96 - 1ft( . ft 

K-04b cyclohexylmethyl-amino)- (LC-2) 51 8.58 

propylsulfanyl]-benzoimidazol- . 
1-yl}-acetate 

Table 24 



Intermediate J-Olc 

2-[3-(fe^Butoxvcarbonvl-phenethvl-am 

Phenethyl-carbamic acid terf-butyl ester (1 107 mg, 5.0 mmol) is dissolved in dry DMF 
10 (7 .75 ml). To this solution, sodium hydride (60 % w/w in oil, 302 mg, 7.55 mmol) is 
added under vigorous stirring and stirring is continued for 30 min. Then l-chloro-3- 
iodo-propane (250 mg, 5.0 mmol) is dropped into the solution followed by stirring for 2 
h at rt and another hour at 50 °C. After switching off the heating and addition of 
sodium l^-benzoimidazole-2-thiolate (1722 mg, 10 mmol) the mixture is allowed to 
15 stir overnight at rt. All the DMF is evaporated in vacuo and the remaining crude is 
dissolved in DCE. This organic phase is washed twice with water, dried over Na2SC>4 
and evaporated to give the crude product which is purified by flash chromatography on 
silica gel (AcOEt / heptane, 1 :9 to 1 : 1), yielding the title compound (289 mg) in 14% as 
a colourless oil: t R = 2.24 min (LC-2), ESI-MS (pos.): m/z 412.43 [M+H] + , MS (neg.): 
20 m/z 410.46 [M-H] + ; ^-NMR (CDC1 3 ): 8 (ppm) 1.48 (s, 9H, jBu), 1.89 (br. s, 2H, 
SCH 2 CIfc), 2.83 (t, 2H, PhCH2CH 2 N), 3.09 (br. s, 2H), 3.26 (br. s, 1H), 3.42 ft 2H, 
PhCHzCHzN), 3.47 (br. s, 2H), 7.13-7.30 (m ,7 Ha™), 7.52 (m, 2H). 



WO 2006/021418 



108 



PCT/EP2005/009083 



Intermediates J-02c to J-07c and-K-Olc to K-04c of the following Table 25 are 
prepared using a procedure analogous to that described for Intermediate J-Olc, 
substituting the appropriate carbamate or amide for phenethyl-carbamic acid terf-butyl 
ester. 



Intermediate 



J-02c 



J -03c 



J^04c 



J-05c 



J-06c 



J-07c 



K-01C 



Name 

2-{3-[fert- 
Butoxycarbonyl-(4- 
piperidin-1-yl- 
phenyl)-amino]- 
propylsuifenyl}- 
benzoimidazole 

2-(3-a(4- 
Ethyloxycarbonyl)- 

phenyl]-ferf- 
butyloxycarbony|- 

amino}- 
propylsulfanyl)- 
benzoimidazole 

2-[3-(Benzyl-fert- 
butoxycarbonyl- 

amino)- 
propylsulfanyl]- 
benzoimidazole 

2-[3-(ferf- 
Butoxycarbonyl- 
cyclopropyl-amino)- 
propylsulfanyll- 
benzoimidazole 

2-[3-(tert- 
Butoxycarbonyl- 
phenyl-amino)- 
propylsulfanyl]- 
benzoimidazole 



Formula 
Mol weight 



f R [min] 
(Meth.) 



MS Data 

m/z 
[Wl+H]* 



C26H34N402S 1.84 
466.648 (LC-2) 



C24H29N304S 
455.577 



2.20 
(LC-2) 



C22H27N302S 
397.541 



C18H25N302S 
347.482 



C21H25N302S 
383.514 



2.18 
(LC-2) 



1.96 
(LC-2) 



2.13 
(LC-2) 



2-{3-[fert- 
Butoxycarbonyl-(2,2- 

diphenyl-ethyl)- C29H33N3C2S 2.44 
aminoj- 487.666 (LC-2) 

propylsulfanyl}- 
benzoimidazole 



\ 2 -I 3 - 
(Butoxycarbonyl- 

phenethyl-amino)- 

propylsulfanyl]- 

benzoimidazole 



C23H29N302S 2.23 
411.56 (LC-2) 



MS Data 
m/z [M-HJ+ 



467.48 465.50 



456.46 454.48 



398.38 396.46 



348.42 346.38 



384.40 382.41 



488.44 486.53 



412.37 410.52 
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2-[3-(Benzyl- - 

butoxycarbonyl- C22H 27N302S 2.15 - QR ,, _ Q ... 
K-02c amino)- 3g7 53 (LC-2) 39843 396.44 

propylsulfanyl]- 

benzoimidazole 

2-{3- 

(Butoxycarbonyl- C21H 31N302S 2.26 ■ Qn „ Q 
K-03c cyclohexyl-amino)- 389 55 <LC-2) 390,39 388.48 
propylsulfanyl]- 
benzoimidazole 

2-{3- 
[Butoxycarbonyl- 

K4)4c (cyclohexylmethyl)- C22H33N302S 404.47 402.56 

amino]- 400.00 (iXr-z) 

propylsulfanyl}- 
^ benzoimidazole 

Table 25 

Alkylating agent K-Old 
5 (3-CMoro-propvlVphenethvl-carbamic acid butyl ester . 

. To a solution of phenethyl-carbamic acid butyl ester (3.9 g, 17.64 mmol) in dry DMF 
(20 ml) cooled to 0°C with an ice-water bath is added sodium hydride (60% w/w in oil, 
705 mg, 17.64 mmol). After addition is complete the resulting slurry is allowed to stir 
at rt for 30 min. It is then cooled down to 0°C again and iodochloropropane (9.0 g, 4.73 

10 ml, 44.1 mmol) is added over 5 min. The slurry is allowed to stir at rt overnight. Water 
is added until pH=7 and the water phase is extracted twice with AcOEt. The combined 
organic phases are washed with water / brine (1:1) and dried over MgS04. The solvent 
is evaporated in vacuo to afford 5 g of a yellow oil containing some DMF. It is purified 
by flash chromatography on silica-gel (AcOEt / heptane, 1:1), yielding the title 

15 compound (1.45 g) in 30% as a colourless oil: t K = 7.77 min (LC-1), ESI-MS (pos.): 
m/z 298.18 [M+H] + ; ! H-NMR (CDC1 3 ): 8 (ppm) 0.96 (t, 3H, CH 3 ), 1.40 (m, 2H, 
CH2CH2X 1 .64 (m, 2H, CH2CH2), 1 .99 (m, 2H, CH2CH2N), 2.87 (m, 2H, CHbPh), 3.32 
(m, 2H, CRW, 3.46-3.53 (m, 4H), 7.16-7.22 (m, 3 Harom), 7.24-7.32 (m, 3 Harom). 

20 Example Q-Ola 

{2- [3 -(Pentano yl-phenethy 1-amino Vpropvl sulfanvll -benzoimidazol- 1 -vl) -acetic 
A solution of terf-butyl {2-[3-(pentanoyl-phenethyl-amino)-propylsiilfanyl]- 
benzoimidazol-l-yl}-acetate (Precursor Q-Olb, 5.5 mg, 0.01 mmol) in TFA / 
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dichloromethane (1:1, 1.5 ml) is stirred for 3 h at rt. Toluene (2 ml) is added in the 
reaction mixture and the solvents are evaporated in vacuo yielding the title compound: 
f R = 2.17 min (LC-2), ESI-MS (pos.j: m/z 454.55 [M+H] + , ESI-MS (neg.): m/z 452.57 
[M-H] + ; ! H-NMR (DMSO-de at 100°C): 8 (ppm) 0.80 (t, 3H, CH 2 CH 3 ), 1.19 (m, 2H, 
5 CH2CH3), 1.31-1.46 (m, 2H, CH 2 CH 2 CH 3 ), 1.93 (m, 2H, CH 2 CH 2 N), 2.09 (m, 1H, 
COCHa), 2.27 (m, 1H, COCH b ), 2.71-2.81 (m, 2H, CH 2 Ph), 3.24-3.34 (m, 2H), 3.37- 
3.5 1 (m, 4H), 5.01 (m, 2H, CH 2 C0 2 ), 7. 15-7.28 (m ,7 H^m), 7.53 (m, 2 H^n,). 

All the Examples of the following Table 26 are prepared analogous to the procedure 
10 described for Example Q-Ola, using the appropriate Precursor in place of Q-Olb. 



Example 



L-01a 



L-02a 



L-03a 



L-04a 



L-05a 



L-06a 



L-07a 



Name 

{2-[3-(Pentanoyl-phenyl- 
amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 

{2-[3-(Diphenylacetyl-phenyl- 
amino)-propylsulfanyl]- 
benzoimidazol-i -yl}-acetic 
acid 

{2-[3-(Phenyl-phenylacetyl- 

amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 

(2-{3-K3,3-diphenyl- 
propionyl)-phenyl-amino]- 

propylsulfanyl}- 
benzoimidazol-1-yl)-acetic 
acid; 

{2-[3-(Benzenesulfonyl- 
phenyl-amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 

rac (2-{3-[(2-Cyclohexyl-2- 
phenyl-acetyl)-phenyl-amino]- 
pi|>pylsulfanyl}- 
benzoimidazo|-1 -yl)-acetic 
acid 

{2-[3-(1 , 3-Diphenyl-ureido)- 

propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 



Formula f R [mini M ^S. at? MS Data 
Wlol weight (Meth.) pj^* m/z[M-H]* 



C23H27N303S 2.15 
425.551 (LC-2) 



C32H29N303S 2.40 



535.666 



(LC-2) 



C26H25N3Q3S 2.13 



459.569 



(LC-2) 



C33H31N303S 2.39 
549.693 (LC-2) 



C24H23N304S2 2.12 
481.596 (LC-2) 



C32H35N303S 2.65 
541.714 <LC-2) 



C25H24N403S 2.04 
460.557 (LC-2) 



426.45 424.54 



536.49 535.64 



460.41 458.56 



550.57 548.66 



482.45 480.48 



542.54 540.7 



461.43 459.58 



WO 2006/021418 



PCT/EP2005/009083 



111 



L-08a 



M-01a 



M-02a 



M-03a 



{2-[3-(3-Benzyl-1-phenyl- 
ureido)-propylsulfanylj- 
benzoimidazol-1 -yl}-acetic 
acid 

(2-{3-[Pentanoyl-(4-piperidin- 
1-yl-phenyl)-amino]- 
propylsulfanyl}- 
benzoimidazol-1 -yl)-acetic 
acid 

(2-{3-[Diphenylacetyl-(4- 
piperidin-1-yl-phenyl)-amino]- 
propylsulfanyl}- 
benzoimidazol-1 -yl)-acetic 
acid 

(2-{3-[Phenylmethanesulfonyi- N 
(4-piperidin-1-yl-phenyl)- 
amino]-propylsulfanyl}- 
benzbimidazol-1 -yl)-acetic 
acid 



C26H26N403S 
474.583 



C28H36N403S 
508.685 



C37H38N403S 
618.8 



2.02 
<LC-2) 



1.99 
(LC-2) 



2.41 
(LC-2) 



475.51 473.53 



509.53 507.62 



619.66 617.74 



C30H34N4O4S2 1.99 



578.756 



(LC-2) 



579.57 577.66 



M-05a 



(2-{3-[Phenylacetyl-(4- 
piperidin-1 -yl-phenyl)-amino]- 
M-04a propylsulfanyl}- 

benzoimidazol-1 -yl)-acetic 
acid 

(2-{3-[(3,3-Diphenyl- 
propionyl)-(4-piperidin-1 -yl- 
phenyl)-amino]- 
propylsulfanyl}- 
benzoimidazol-1 -yl)-acetic 
acid 

(2-{3-[1-(4-Piperidin-1-yl- 
phenyl)-3-propyl-ureido]- 
M-06a propylsulfanyl}- 

benzoimidazol-1 -yl)-acetic 
acid 

(2-{3-[Benzenesulfonyl-(4- 
piperidin-1-yl-phe nylj-amino]- C29H3 2 N 404S2 
M-07a propylsulfanyl}- 

benzoimidazol-1 -yl)-acetic 
acid 



C31H34N403S 
542.702 



C38H40N4O3S 
632.827 



C27H35N503S 
509.673 



564.729 



2.03 
(LC-2) 



2.41 
(LC-2) 



1.68 
(LC-2) 



2.01 
(LC-2) 



543.56 



n/a 



633.68 631.76 



510.55 508.64 



565.55 563.57 



[2-(3-{t(4-Ethyloxycarbonyl)- 
phenylj-pentanoyl-amino}- 
N-01a propylsulfanyl)- 

benzoimidazol-1 -yl]-acetic 
\ . acid 



C26H31N305S 2.21 
497.614 (LC-2) 



498.51 496.6 



[2-(3-{Diphenylacetyl-[(4- 
ethyloxycarbonyl)-phenylj- 
N-02a amino}-propylsulfanyl)- 
benzoimidazol-1 -yl]-acetic 
acid 



C35H33N305S 2.47 
607.729 (LC-2) 



608.63 606.72 
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N-03a 



N-04a 



(2-{3-[(4- 
Ethyloxycarbonylphenyl)- 
(phenylacetyl)-amino]- 
propylsulfanyl}- 
benzoimidazoM -yl)-acetlc 
acid 

[2-(3-{Diphenylpropionyl-[(4- 
ethyloxycarbonyl)-phenyl]- 

aminoj-propylsulfanyl)- 
benzoimidazol-1 -yl]-acetlc 
acid 



C29H29N305S 
531.631 



C36H35N305S 
621.756 



2.22 
(LC-2) 



2.45 
(LC-2) 



532.48 530.56 



622.65 620.67 



N-05a 



O-01a 



rac [2-(3-{(2-Cyclohexyl-2- 

phenyl-acetyl)-[(4- 
ethyloxycarbonyl)-phenyl]- 

amirib}-propylsulfanyl)- 
benzoimidazol-1 -yl]-acetic 
acid 

{2-[3-(Benzyl-pentanoyl- 
amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 



C35H39N305S 2.71 
613.777 (LC-2) 



C24H29N303S 2.10 
439.578 (LC-2) 



614.62 612.71 



440.47 438.55 



O-02a 



{2-[3-(Benzyl-diphenylacetyl- 

amino)-propylsulfanyl]- C33H31N303S 2.38 55051 

benzoimidazol-1-yl}-acetic 549.693 (LC-2) 00U01 
acid 



548.66 



{2-I3-(Benzyl- 
(phenylmethanesulfonyl)- 
O-03a amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 



C26H27N304S2 2.20 
509.649 (LC-2) 



510.43 508.58 



O-04a 



(2-[3-(Benzyl-(phenylacetyl)- 

amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 



C27H27N303S 2.11 
473.595 <LC-2) 



474.49 472.58 



O-05a 



O-06a 



(2-{3-[Benzyl-(3,3-diphenyl- 

propionyl)-amino]- C 34H33N303S 2.37 
propylsulfanyip 563 ?2 

benzoimidazol-1 -yl)-acetic 
acid 



{2-[3-(1 -Benzyl-3-propyl- 
ureido)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 



(LC-2) 



C23H28N403S 1.93 
440.566 (LC-2) 



564.59 562.62 



441.48 439.57 



O-07a 



{2-[3-(Benzenesulfonyl- 

benzyl-amino)-propylsulfanyl]- C25H25N304S2 2.20 

benzoimidazol-1 -yl}-acetic 495.622 (LC-2) 
acid 



496.41 494.5 
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rac (2-{3-[Benzyl-(2- 
cyclohexyl-2-phenyl-acetyl)- 
O-08a amino]-propylsulfanyl}- 
benzoimidazol-1-yl)-acetic 
acid 



C33H37N303S 2.58 
555.741 (LC-2) 



556.56 554.72 



P-01a 



{2-[3-(Cyclopropyl-pentanoyl- 
. amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 



C20H27N3O3S 1.93 
389.518 (LC-2) 



390.46 388.48 



(2-{3-[(Butane-1-sulfonyl)- 
cyclopropyl-amino]- 
P-02a propyisulfanyl}- 

benzoimidazol-1-yl)-acetic 
acid 

{2-[3-(Cyclopropyl- 
diphenylacetyl-amino)- 
P-03a propylsulfanyl]- 

' benzoimidazol-1-yl}-acetic 
acid 

{2-[3-(Cyclopropyl- 
(phenylmethanesulfonyl)- 
P-04a amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 

{2-[3-(Cyclopropyl- 
(phenylacetyl)-amino)- 
P-05a propylsulfanyl]- 

benzoimidazol-1 -yl}-acetic 
acid 

(2-{3-[Cyclopropyl-(3,3- 
diphenyl-propionyl)-aminp]- 
P-06a propylsulfanyl}- 

benzoimidazol-1-yl)-acetic 
acid 



C19H27N304S2 1.96 
425.572 (LC-2) 



C22H25N304S2 1;99 
459.589 (LC-2) 



C23H25N303S 1.94 
423.536 (LC-2) 



C30H31N3O3S 2.23 
513.66 (LC-2) 



426.39 424.47 



C29H29N303S 2.25 
499.633 (LC-2) 



500.49 498.57 



460.41 458.5 



424.41 422.5 



514.51 512.66 



P-07a 



{2-[3-(1 -Cyc!opropyl-3-propyl- 
ureido)-propylsulfanyl]- 
benzoimidazoI-1 -yl}-acetic 
acid 



C19H26N403S 1.71 
390.506 (LC-2) 



391.41 389.5 



P-08a 



P-09a 



{2-[3-(Benzenesulfonyl- 
cyclopropyl-amino)- 
propylsulfanyl]- 
benzoimidazol-1-yl}-acetic 
acid 



rac (2-{3-[(2-Cyclohexyl-2- 
phenyl-acetyl)-cyclopropyl- 

amino]-propylsulfanyl}- 
benzoimidazol-1 -yl)-acetic 
acid 



C21H23N304S2 2.06 
445.563 (LC-2) 



C29H35N303S 2.48 
505381 (LC-2) 



446.45 444.48 



506.60 504.63 
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(2~{3-[(Butane-1 -sulfonyl)- 
phenethyl-amino]- 
Q-02a propylsulfanyl}- 

benzoimidazol-1 -yl)-acetic 
acid 

{2-[3-(Diphenylacetyl- 
phenethyl-amino)- 
Q-03a propylsulfanyl]- 

benzoimidazol-1 -yl}-acetic 
acid 

{2-[3-(phenethyl- 
(phenylmethanesulfonyl)- 
Q-04a amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid; 

{2-[3-(Phenethyl- 
(phenylacetyl)amino)- 
Q-05a propylsulfanyl]- 

benzoimidazol-1 -ylj-acetic 
acid 

(2-{3-[(3,3~Diphenyl- 
propionyl)-phenethyl-amino]- 
Q-06a propylsulfanyl}- 

benzoimidazol-1-yl)-acetic 
acid 



C24H31N304S2 2.25 
489.659 (LC-2) 



C34H33N303S 2.42 
563.72 (LC-2) 



C27H29N304S2 2.26 
523:676 (LC-2) 



C28H29N303S 2.17 
487.622 (LC-2) 



C35H35N3Q3S 2.42 
577.747 (LC-2) 



490.55 488.51 



564.66 562.62 



524.57 522.53 



488.57 486.53 



578.68 576.64 



Q-07a 



{2-[3-(1 -Phenethyl-3-propyl- 

ureido)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 



C24H30N4O3S 2.00 
454.593 (LC-2) 



455.57 453.53 



{2-[3-(Benzenesulfonyl- 
phenethyl-amino)- 
Q-08a propylsulfanyl]- 

benzoimidazol-1 -ylj-acetic 
acid 

(2-{3-[(2,2-Diphenyl-ethyl)- 
pentarioyl-amino]- 
R-01a propylsulfanyl}- 

benzoimidazol-1 -yl)-acetic 
acid 

(2-{3-[Diphenyiacetyl-(2,2- 
diphenyl-ethyl)-amino]- 
R-02a propylsulfanyl}- 

benzoimidazoH -yl)-acetic 
acid 

(2-{3-[(2,2-Diphenyl-ethyl)- 
(phenylmethanesulfonyl)- 
R-03a amino]-propylsulfanyl}- 
benzoimidazol-1 -yl)-acetic 
acid 



C26H27N304S2 2.27 
509.649 (LC-2) 



C31H35N303S 2.37 
529.703 (LC-2) 



C40H37N3O3S 2.59 
639.818 (LC-2) 



C33H33N304S2 2.43 
599.774 (LC-2) 



510.55 508.52 



530.69 528.65 



640.75 638.71 



600.66 598.62 
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R-04a 



R-05a 



R-06a 



T-02a 



T-03a 



T-04a 



T-05a 



T-06a 



T-07a 



T-08a 



T-09a 



(2-{3-[(2,2-Diphenyl-ethyl)- 
(phenylacetyl)-amino]- 
propylsulfanylj- 
benzoimidazol-1 -yl)-acetic 
acid 

(2-{3-[(2,2-Diphenyl-ethyl)- 
(3,3-diphenyl-propionyl)- 
amino]-propylsulfanyl}- 
benzoimidazol-1 -yl)-acetic 
acid 

(2-{3-[1 -(2,2-Diphenyl-ethyl)- 
3-propyl-ureido]- 
propylsulfanyl}- 
benzoimidazol-1 -yl)-acetic 
acid 

[2-(3-Pentanoylamino- 
propylsulfanyl)- 
benzoimidazol-1 -yl]-acetic 
acid 

{2-[3-(Butane-1- 

, sulfonylamino)- 
propylsulfanylj- 
benzoimidazol-1 -yl}-acetic 
acid 

[2-(3-Diphenylacetylamino- 

propylsulfenyl)- 
benzoimidazol-1 -yl]-acetic 
acid 

Phenylmethanesulfonylamino- C19H21N3 04S2 1.78 
propylsulfanyl)- 419525 YLC-2) 

benzoimidazol-1-yl]-acetic V*^) 
acid 

[2-(3-PhenyIacetylamino- 

propylsulfanyl)- 
benzoimidazol-1 -yl]-acetic 
acid 

{2-[3-(3,3-Diphenyl- 
propionylamino)- 
propylsulfanyl]- 
benzoimidazol-1 -ylj-acetic 
acid 

{2-[3-(3-Propyl-ureido)- 
propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
t acid 

[2-(3-Benzenesulfonylamino- 
propylsutfanyl)- 
benzoimidazol-1 -yl]-acetic 
acid 



C34H33N303S 2.38 
563.72 (LC-2) 



C41H39N303S 2.58 
653.845 (LC-2) 



C30H34N4O3S 2.22 
530.691 (LC-2) 



C17H23N303S 1.62 
349.454 (LC-2) 



C16H23N304S2 1.73 
385.508 (LC-2) 



C26H25N303S 2.05 
459.569 (LC-2) 



564.66 562.62 



654.83 652.73 



C20H21N3O3S 1.67 
383.471 (LC-2) 



C27H27N303S 2.02 
473.595 (LC-2) 



C16H22N403S 1.47 
350.442 (LC2) 



C18H19N304S2 1.76 
405.498 <LC-2) 



531.65 529.61 



350.45 348.42 



386.44 384.4 



460.53 458.56 



420.46 418.42 



384.47 382.43 



474.55 472.58 



351.47 349.43 



406.44 404.41 
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T-10a 



T-11a 



T-12a 



T-13a 



-rac {2-t3-(2-Cyclohexyl-2- 
phenyl-acetylamino)- 
propylsulfanylj- 
benzoimidazol-1 -y l}-acetfc 
acid 

{2-[3-(3-Phenyl-ureido)- 

propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 

[2-(3-Benzoylamino- 
propylsulfanyl)- 
benzoimidazol-1 -y l]-acetic 
acid 

{2-[3-(Cyclohexanecarbonyl- 

amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 



C26H31N303S 2.23 
465.616 (LC-2) 



C19H20N4O3S 1.67 
384.469 (LC-2) 



C19H19N303S 2.27 
369.444 (LC-2) 



C19H25N303S 1.75 
375.492 (LC-2) 



466.65 464.55 



385.49 383.38 



370.28 368.36 



376.38 374.39 



T-14a 



T-15a 



T-16a 



{2-[3-(4-Methoxy- 
benzoylamino)- 
propylsulfanyl]- 
benzoimidazol-1 -yl}-aceiic 
acid 

(2-{3-[(Furan-2-carbonyl)- 
aminoj-propylsulfanyl}- 
benzoimidazol-1 -yl)-acetic 
acid 

{2-[3-(Cyclopropanecarbonyl- 
amino)-propylsulfanyl]- 
benzoimidazol-1 -ylj-acelic 
acid 



C20H21N3O4S 1.68 
399.47 (LC-2) 



C17H17N304S 1.51 
359.405 (LC-2) 



C16H19N303S 1.42 
333.411 (LC-2) 



400.31 399.47 



360.27 358.29 



334.29 332.37 



(2-{3-[(Naphthalene-1- 
carbonyl)-amino]- 
T-17a propylsulfanyl}- 

benzoimidazol-1 -yl)-acetic 
acid 

{2-[3-(3-CyclopentyU 
propionylamino)- 
T-18a propylsulfanyl}- 

benzoimidazol-1 -yl}-acetic 
acid 

{2-[3-(2,2-Dimethyl- 
propionylamino)- 
T-19a propylsulfanyl]- 

benzoimidazol-1 -yl}-acetic 
\ acid 

{2-{3-(3-Phenyl- 
acryloylamino)- 
T-20a propylsulfanylj- 

benzoimidazol-1 -yl>-acetic 
acid 



C23H21N303S 1.88 
419.504 (LC-2) 



C20H27N3O3S 2.08 
389.518 (LC-2) 



C17H23N303S 1.61 
349.454 (LC-2) 



C21H21N303S 1.80 
395.482 (LC-2) 



420.33 418.40 



390.36 



n/a 



350.33 348.41 



396.27 394.41 
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{2-[3-(3-Phenyl- 

KCSh ""EUg" S 3 ^.32 396.39 

benzoimidazol-1 -yl}-acetic 
acid 

{2-[3-{1 ,2-Dioxo-2-ethyloxy- 
TWa ethylamino)-propylsulfanyl]- C16H19N305S 1.50 «, fi432 
T - 22a benzoimidazol-1-yl}-acetic 365.409 (LC-2) 466 24 364 ^ 

acid 

(2-{3-t(Biphenyl-4-carbonyl)- 
T-23a aminoj-propylsulfanyl}- C25H23N303S 2^09 ^ 

benzoimidazol-1-yl)-acetic 445.542 (LC-2) 
acid 

(2-{3-[(Pyridine-3-carbonyl)- 
to>i» amino]-propylsulfanyl}- C18H18N403S 1.34 mu 

T " 24a benzoimidazoM-yl)-acetic 370.432 (LC-2) 37131 369 38 

acid 



T-25a 



{2-{3-(3 1 3-Dimethyl-' 
butyrylami^^^ 170 364 38 362 39 

benzoimidazol-1-yl}-acetic 363.481 (LC-2) 



acid 



[2-(3-Octanoylamino- 

T-26a ; propylsulfanyl)- ^^SOSS 2^03 m43 
benzoimidazol-1-yl]-acetic 391534 (LC-2) 
acid 

{2-[3-(4-Bromo- 

benzoylamino)- C 19H18BrN303S 190 ^ 
T-27a propylsulfanyl]- 448 34 ,, c _ 2 * 450.23 448.31 

benzoimidazol-1-yl}-acetic w - . 1 ' 
acid 

Table 26 

Precursor Q-0 lb 

tert-Butyl l2-r3-(pentanoYl-phenethvl-amin^^ 
acetate 

[3-(l-te^Butoxycarbonyta^ 

ammonium chloride (Precursor U-Olb, 1 1 .6 mg, 0.025 mmol) and Et 3 N (12.2 mg, 17.2 
\x\, 0.1 mmol) are dissolved in 1,2-dichloroethane (0.2 ml). To this solution is added 
valerylchloride (9 mg, 8.95 |xl, 0.075 mmol) and the stirring is continued for 2 h. Then 
1,2-dichloroethane {0.4 ml) and tris-(2-aminoethyl) amine polystyrene (3.4 mmol/g, 22 
mg, 0.075 mmol) are added. After 30 min of shaking the resin is filtered off. Then 
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methylisocyanate polystyrene (2.5 mmol/g, 30 mg, 0.075 mmol) is added as well as 
1,2-dichloroethane (6.5 ml) and the resulting suspension is stirred for 2 h. It is filtered 
and the organic filtrate is washed with an aqueous KH2PO4 solution (pH = 4) and 
water. Finally the organic phase is dried over Na 2 S0 4 and evaporated to dryness 
yielding the title compound: f R = 2.62 min (LC-2), ESI-MS (pos.): m/z 510.49 [M+H] + ; 
'H-NMR (DMSO-de at 100°C): 5 (ppm) 0.80 (t, 3H, CH 2 CH 3 ), 1.19 (m, 2H, CH 2 CH 3 ), 
1.37 (m, 2H, CH2CH2CH3), 1.40 (s, 9H, /Bu), 1.91 (m, 2H, CH 2 CH 2 N), 2.08 (m, 1H, 
COCHa), 2.24 (m, 1H, COCH b ), 2.71-2.83 (m, 2H, CH 2 Ph), 3.30 (m, 2H), 3,32-3.43 
(m, 4H), 4.98 (m, 2H, CH 2 C0 2 ), 7.12-7.26 (m, 7 Harom), 7.50 (m, 2 

Alternatively, Precursor Q-Olb is synthesized analogous to the procedure described for 
Precursor K-Olb, using alkylating agent Q-Old in place of K-Old. 



All the Precursors of the following Table 27 are prepared analogous to the procedures 
15 described for Precursor Q-0 lb. 



■ , Formula t R [min] M lS, ata 

Precursor Name Mol weight (Meth.) ^ 

fert-Butyl {2-I3-(pentanoyl- C27 h35N303S 263 

L-01b phenyl-amino)-propylsulfanyl]- 40?^ jf™' 482.45 

benzoimidazol-1-yl}-acetate « olo ° ^0-*; 

te/f-Butyl {2-{3r 

1 n9h (diphenylacetyl-phenyl- C36H37N303S 2.79 ,qo c 7 

L * U * D amino)-propylsulfanylJ- 591.77 (LC-2) °** 0/ 
benzoimidazoM -yl}-acetate 

fert-Butyl {2-[3-(phenyl- 

, ... . phenylacetyl-amino)- C30H33N3O3S 2.59 - 1fi , fi 

L " U0D propylsulfanyl]-benzoimidazol- 515.67 (LC-2) OIDHO 
1-yl}-acetate 

fert-Butyl (2-{3-[(3 1 3-diphenyl- 

1 j\Ah propionyl)-phenyl-amino]- C37H39N303S 2.78 c nR SQ 

■ " WD propylsulfanylj-benzoimidazol- 605.80 (LC-2) OUDW 
1-yl)-acetate 

fert-Butyl (2-J3- 

1 nsk (benzenesulfonyl-phenyl- C28H31N304S2 2.57 „ fliln 

L_05b afoino)-propylsulfanyl]- 537.70 (LC-2) wa - 4U 
benzoimidazoM -yl}-acetate 

ractert-Butyl(2-{3-((2- 

1 nfth cyclohexyl-2-phenyl-acetylj- C36H43N303S 3.02 cqo fi5 

L " UDD phenyl-amino]-propylsulfanyl}- 597.82 (LC-2) oz 
benzoimidazoM -y|)-acetate 
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L-07b 



L-08b 



M-01b 



M-02b 



M-03b 



M-04b 



M-05b 



M-06b 



M-07b 



N-01b 



N-02b 



C29H32N403S 2.51 

516.66 (LC-2) 

C30H34N4O3S 2.48 

530.69 (LC-2) 



2.90 
(LC-2) 



N-03b 



fert-Butyl {2-[3-(1 ,3-diphenyl- 

ureido)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

fert-Butyl {2-{3-(3-benzyH- 
phenyl-ureido)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

tert-Butyl (2-{3-lpentanoyl-(4- 

piperidin-1-yi-phenyl)-amino]- C32H44N403S 2.66 

propylsulfanyljhbenzoimidazol- 564.79 (LC-2) 
1-yl)-acetate 

terf-Butyl (2-{3- 
[diphenylacetyl-(4-piperidin-1- C41 H46N403S 

yl-phenyl)-amino]- 674g1 
propylsulfanylj-benzoimidazol- 
1-yl)-acetate 

terf-Butyl (2-{3- 

[phenylmethanesulfonyK4- C 34H42N404S2 
piperidin-1-yl-phenyl)-amino]- ^ g 6 
propylsulfanyl]-benzolmidazol- ' 
1-yl)-acetate 

fert-Butyl (2-{3-[phenylacetyl- 
(4-piperidin-1 -yl-phenyl)- 
amino]-propylsulfanyl}- 
benzoimidazol-1 -yl)-acetate 

fert-Butyl (2-{3-[(3,3-diphenyl- 
propionyl)-(4-piperidin-1-yl- 
phenyl)-amino]- 
propylsulfanyl}-benzoimidazol- 

1-yl)-acetate 
fert-Butyl (2-{3-[1-(4-piperidin- 
1-yl-pheny])-3-propyl-ureido]- 
propylsulfanylj-benzoimidazol- 
1-yl)-acetate 

fert-Butyl (2-{3- 
[benzenesulfonyl-(4-piperidin- 

1 -yl-phenyl)-amino]- 
propylsulfanyl}-benzoimidazol- 
1-yl)-acetate 

fert-Butyl ^-(S-a^- 
ethyloxycarbonyO-phenyl]- 
pentanoyl-amino}- 
propylsulfanyl)-benzoimidazol- 
1-yl]-acetate 

fert-Butyl [2-(3- 
{diphenylacetyl-[(4- 
ethyloxycarbonyl)-phenyl]- 

amino}-propylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 

fert-Butyl (2-{3-((4- 
ethyloxycarbonylphenyl)- 
(phenylacetyl)-amino]- 
propylsulfanylj-benzoimidazol- 
1-yl)-acetate 



C35H42N403S 
598.81 



C42H48N403S 
688.93 



C31H43N503S 
565.78 



C33H40N4O4S2 
620.84 



2.54 
(LC-2) 



2.64 
(LC-2) 



2.90 
(LC-2) 



2.30 
(LC-2) 



2.60 
(LC-2) 



C30H39N3O5S 2.67 
553.72 (LC-2) 



C39H41N305S 2.83 
663.84 (LC-2) 



C33H37N305S 2.64 
587.74 (LC-2) 



517.44 



531.46 



565.61 



675.67 



635.59 



599.64 



689.70 



566.63 



621.57 



554.52 



664.65 



588.56 
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N-04b 



N-05b 



O-01b 



O-02b 



O-03b 



O-04b 



O-05b 



O-06b 



O-07b 



O-08b 



P-01b 



P-02b 



P-03b 



C40H43N3O5S 
677.86 



C39H47N305S 
669.88 



fert-Butyl [2-(3- 

{diphenylpropionyK(4- 
ethyloxycarbonyl)-phenyll- 

amino}-propylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 

rac tert-Butyl [2-(3-{(2- 
cyclohexyl-2-phenyl-acetyl)- 
[(4-ethyloxycarbonyl)-phenyl]- 

amino}-propylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 

tert-Butyl {2-[3-(benzyl- 
pentanoyl-amino)- C28H37N303S 
propylsulfanylj-benzoimidazol- . 495.69 
1-yl}-aeetate 

ferf-Butyl {2-{3-(benzyl- 

diphenylacetyl-amino)- C37H39N303S 
propylsulfanyl]-benzoimidazol- 605.80 
1-yl}-acetate 

fert-Butyl {2-[3-(benzyl- 
phenylmethanesulfonyl- 
amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

ferf-Butyl {2-[3-(benzyl- 

phenylacetyl-amino)- C31H35N303S 2.57 

propylsulfanyl]-benzoimidazol- 529.70 (LC-2) 
1-yl}-acetate 

fert-Butyl (2-{3-[benzyl-(3,3- 
diphenyl-propionyl)-amino]- 
propylsulfanyl}-benzoimidazol- 
1-yl)-acetate 



2.83 
(LC-2) 



3.07 
(LC-2) 



2.59 
(LC-2) 



2.78 
(LC-2) 



678.67 



C30H35N3O4S2 
565.76 



2.61 
(LC-2) 



C38H41N303S 
619.83 



te/f-Butyl {2-[3-(1-benzyl-3- 
propyl-ureido)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

fert-Butyl {2-13- 
(benzenesulfonyl-benzyl- 
amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

rac tert-Butyl(2-{3-tbenzyl-(2- 
cyclohexyl-2-phenyl-acetyl)- 

amino]-propylsulfanyl}- 
benzoimidazol-1 -yl)-acetate 

fert-Butyl {2-[3-(cyclopropyl- 
pentanoyl-amino)- 
propylsulfanylj-benzoimidazol- 
1-yl}-acetate 

tertrButyl (2-{3-[(butane-1- 
sulfo?»yl)-cyclopropyl-amino]- C23H35N304S2 
propylsulfanyl}-benzoimidazol- 481.68 
1-yl)-acetate 

fert-Butyl {2-[3-{cyc)opropyl- 
diphenylacetyl-amino)- C33H37N303S 
propylsulfanylj-benzoimidazol- 555.74 
1-yl}-acetate 



C27H36N403S 
496.67 



C29H33N304S2 
551:73 



C37H45N303S 
611.85 



C24H35N303S 
445.63 



2.76 
(LC-2) 

2.42 
(LC-2) 

2.63 
(LC-2) 



2.96 
(LC-2) 



2.48 
(LC-2) 



2.48 
(LC-2) 



2.68 
(LC-2) 



670.70 



496.47 



606.59 



566.51 



530.50 



620.61 



497.49 



552.49 



612.64 



440.34 



482.45 



556.56 
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P-04b 



P-05b 



P-06b 



P-07b 



P-08b 



P-09b 



Q-02b 



Q-03b 



Q-04b 



Q-05b 



Q-06b 



Q-07b 



Q-08b 



C34H39N303S 
569.77 



G33H43N303S 
561.79 



- fert-Butyl {2-[3-(cyclopropyl- 

phenylmethanesulfonyl- C26H33N304S2 
amino)-propylsulfanyl]- 515.70 
benzoimidazol-1 -yl}-acetate 

fert-Butyl {2-[3-(cyclopropyl- 

phenylacetyl-amino)- C27H33N303S 
propylsulfanylj-benzoimidazol- 479.64 
1-y|}-acetate 

fert-Butyl (2-{3-[cyclopropyl- 

(3,3-diphenyl-propionyl)- 

aminoj-propylsulfanyl}- 
benzoimidazoH ry|)-acetate 

ferf-Butyl {2-[3-(1-cyclopropyl- 

3-propyl-ureido)- C23H34N403S 
propylsulfanyl]-benzoimidazol- 446.61 
1-yl}-acetate 

fe/f-Butyl {2-13- 
(benzenesulfonyl-cyclopropyl- C25H31 N304S2 

amino)-propylsulfanyl]- 501.67 
benzoimidazol-1 -yl}-acetate 

rac fert-Butyl (2-{3-[(2- 
cyclohexyl-2-phenyl-acetyl)- 

cyclopropyl-amino]- 
propylsulfanylj-benzoimidazol- 
1-yl)-acetate 

ferf-Butyl (2-{3-[(butane-1- 
sulfonyl)-phenethyl-amino]- 
propylsulfanylj-benzoimidazol- 
1-yl)-acetate 

fert-Butyl {2-[3- 
(diphenylacetyl-phenethyl- 

amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

fert-Butyl {2-t3-(phenethyl- 
phenylmethanesulfonyl- 
amino)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

fert-Butyl {2-[3-(phenethyl- 
phenylacetyl-amino)- 
propylsu)fanyl]-benzoimidazol- 
1-yl}-acetate 

fert-Butyl (2-{3-[(3,3-diphenyl- 
propionyl)-phenethyl-amino]- 
propylsulfanylj-benzoimidazol- 
1-yl)-acetate 

fert-Butyl {2-f3-(1-phenethyl-3- 
propyl-ureido)-propylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

fert-Butyl {2-{3- 
(benzenesulfonyl-phenethyl- 

amino)-propylsulfanyl]- 
benzoimidazol-1-yl}-acetate 



2.50 
(LC-2) 



2.45 
(LC-2) 



2.67 
(LC-2) 



2.30 
<LC-2) 



2.50 
(LC-2) 



2.90 
(LC-2) 



C28H39N304S2 2.68 
545.77 (LC-2) 



C38H41N303S 2.79 
619.83 . (LC-2) 



C31H37N304S2 2.66 
579.78 (LC-2) 



C32H37N303S 2.62 
543.73 (LC-2) 



C39H43N303S 2.80 

633.85 <LC-2) 

C28H38N403S 2.48 

510.70 (LC-2) 



C30H35N3O4S2 2.68 
565.76 (LC-2) 



516.42 



480.41 



570.58 



447.47 



502.40 



562.62 



546.49 



620.61 



580.53 



544.52 



634.63 



511.51 



566.51 
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fert-Butyl (2^3-{(2,2-diphenyl- 

D/wK ethyl)-pentanoyl-aminoh C35H43N303S 2.78 , fift _ ft 

FWnD propylsulfanyl}-benzoimidazol- 585.81 (LC-2) 0Bt>D0 
1-yl)-acetate 

fert-Butyl (2-{3- 

p ««u [diphenylacetyl-(2,2-diphenyl- C44H45N303S 2.90 ftQR71 

R " 0ZD ethyl)-amino]-propylsulfanyl}- 695.93 (LC-2) oson 
benzoimidazol-1 -yl)-acetate 

fert-Butyl (2-{3-[(2,2-diphenyl- 

p<v*k ethyl)-phenylmethanesulfonyl- C37H41N304S2 2.78 MRfi0 

K0JD aminoj-propylsulfanyl}- 655.88 (LC-2) D0Dl * 
benzoimidazol-1 -yl)-acetate 

fert-Butyl (2-{3-t(2,2-diphenyl- 

d n/iK ethyl)-phenylacetyl-amino]- C38H41N303S 2.75 ft , nfi1 
K *° 4D propylsulfanyl}-benzoimidazol- 619.83 (LC-2) DZUD ' 
1-yl)-acetate 
fert-Butyl (2-{3-[(2,2-diphenyl- 

ethylH3,3-diphenyl- C45H47N303S 2.90 71f1 7 , 
R-05b propionyl)-amino]- 7Q9 g5 (LC-2) 

propylsulfanyl}-benzoimidazol- V " / 

1-yl)-aceate 
fert-Butyl (2-{3-[1-(2,2- 

d new diphenyl-ethyl)-3-propyl- C34H42N403S 2.62 w Rn 
K " UbD ureidoj-propylsulfanyl}- 586,80 (LC-2) 0O,ou 

benzoimidazol-1 -yl)-acetate 

fert-Butyl [2-(3- 

Tfv>K pentanoylamino- C21H31N3Q3S 2.23 a^aa 

propylsulfanyO-benzoimidazol- 405.56 (LC-2) * UD<H » 
1-yl]-acetate. 

fert-Butyl {2-[3-(butane-1- C20H31N 3 O 4 S 2 232 

T-03b sulfonylaminoj-propylsulfanyl]- 0 ^^ 1 ^ 4 ^ .f£i« 442.38 

benzoimidazol-1-yl}-acetate ^' v ' 

fert-Butyl t2-(3- 

t nAhk diphenylacetyiamino- C30H33N3O3S 2.50 c 1R4R 

'" U4D propylsulfanyO-benzoimidazol- 515.67 (LC-2) 0i0t *° 
1-yl]-acetate 

fert-Butyl [2-(3- 

TnKK phenylmethanesulfonylamino- C23H29N304S2 2.35 A j RAn 

l-uso propylsulfanyO-benzoimidazol- 475.63 (LC-2) . _ , 
1-yl]-acetate 

fert-Butyl [2-<3- 

t neh phenylacetylamino- C24H29N303S 2.24 ^ ^ 

'" uw> propylsulfanyO-benzoimidazol- 439.57 (LC-2) - w 
1-yl]-acetate 

fert-Butyl {2-[3-(3,3-diphenyl- 

mTK t propionylamino)- C31H35N303S 2.47 M n *n 

T " 07D propyjsulfanylj-benzoimidazol- 529.70 (LC-2) 0JU ™ 
' 1-yl}-acetate 

benzoimidazol-1 -yi}-acetate \«-^ 
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- - ferf-Butyl [2-(3- . 
T^oh benzenesulfonylamino- C22H27N304S2 2.33 , R9 ^ 

'"° 9D propylsulfanyl)-benzoimidazol- 461.60 (LC-2) 4t) ^° . 
1-yl]-acetate 

rac ferf-Butyl {2-[3-(2- 

T<nh cyclohexyl-2-phenyl- C30H39N3O3S 2.67 ~ 00 „ 

T " 10D acetylamino).propylsulfanyl].. 521.72 (LC-2) 0 
. benzoimidazol-1-yl}-acetate . . 

t«k tert ^ { ^ 2.23 AA , A0 

T-11b ureido)-propylsulfanyl]- A40 56 (LC-2} 44142 

benzoimidazol-1-yI}-acetate * v ' 

Table 27 

Alkylating agent N-05d 
5 . rac 3-CMoro-propvlV(2-cvclohexvl"2-phenvl-aceMVanunoVben2oic acid ethyl 
ester 

To a solution of 4-(2-cyclohexyl-2-phenyl-acetylamino)-benzoic acid ethyl ester 
(Starting material N-05e, 1 g, 2.74 mmol) and 1,3-iodochloropropane (559 mg, 294 jil, 
2.74 mmol, 1 eq.) in dry DMF (10 ml) is added sodium hydride (60% w/w in oil, 72 

10 mg, 3 mmol). After addition is complete, the resulting slurry is allowed to stir for 1 fa. 
Then the same quantity of 1,3-iodochloropropane and of sodium hydride are added 
again and the resulting slurry is heated up to 50°C overnight. After cooling to rt, water 
is added until pH=7 and the water phase is extracted twice with AcOEt. The organic 
phase is washed with water / brine (1 : 1). The organic phase is dried over MgSC>4 and 

15 the solvent evaporated to afford a yellow oil containing some DMF. It is purified by 
flash chromatography on silica-gel (AcOEt / heptane / AcOH, 1 :9:0.5), yielding the 
title compound (365 mg) in 30% as a colourless oil: f R = 8.74 min (LC-1), ESI-MS 
(pos.):m/z 442.20 [M+H] + . 

20 Starting material N-05e 

rac 4-(2-Cvclohexvl-2-phenyl-aceWlaminoVbenzoic acid ethyl ester 
To a flask containing thionyl chloride (1.52 g, 929 pi, 12.8 mmol) and 1 drop of DMF 
is added cyclohexylphenylacetic acid (1 .87 g, 8.54 mmol). The resulting solution is 
stirred for 1 h. The thionyl chloride is evaporated under reduced pressure and the 

25 resulting crude acid chloride is diluted in dichloromethane (15 ml). To this solution is 
added dropwise a solution of 4-amino-benzoic acid ethyl ester (1.41 g, 8.54 mmol) and 
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triethylamine (1 .49 ml, 1.08 g, 10.67 mmol) in dichloromethane (15 ml). The resulting 
mixture is stirred for 30 min at rt. It is diluted with dichioromethane and the resulting 
organic phase is washed with a 10% aqueous citric acid solution, with a saturated 
• ■ aqueous Na2C03 solution and with water. It is dried over Na2S04 and the solvent is 
5 evaporated in vacuo. The crude residue is purified on silica gel (AcOEt / heptane, 1 :4), 
yielding the title compound (3.04 g) in 97% as a White solid: t R = 8.00 min (LC-1), 
ESI-MS (pos.): m/z 366.1 8 [M+H] + , ESI-MS (neg.): m/z 364.25 [M-H] + . 

Alkylating agent Q-Old 

10 Pentanoic acid (3-chloro-propvlVphenethvl-amide 

To a solution of valeryl chloride (342 mg, 338 ul, 2.83 mmol) in dichloromethane (6 
ml) and cooled to 0°C is added a solution of (3-cUoro-propyl)-phenemyl-amine 
(Starting material Q-Ole, 560 mg, 2.83 mmol). The colourless solution turns yellow 
and after 2 mm, a sohd crystallizes but. Upon drop wise addition of Et3N (315 mg, 409 

15 ul, 2.83 mmol) the solution turns colourless again and the solid dissolves 

instantaneously. The mixture is allowed to stir for 4 h at which time yet again a solid 
had crystallized out. Saturated aqueous NH4CI solution is added and the organic phase 
is washed once with some saturated aqueous NaHCC>3 solution and dried overNaaSO* 
The solvent is removed in vacuo and the residue is dried under high vacuum, yielding 

20 the title compound as an orange oil: = 2.48 min (LC-2), ESI-MS (pos.): m/z 282.07 
[M+Hf; 'H-NMR (CDCI3): 8 (ppm) 0.86-0.97 (m, 3H, CH3), 1 .23-1.44 (m, 4H, 
CHbCH 3 ), 1.55 (quint., 1H, CffcCH 2 CH 3 ), 1.65 (quint, 1H, CH2CH2CH3), 1.95 (quint., 
2H, CffcCHiN), 2.03-2.19 (m, 2H, CH2C=0), 2.90 (t, 2H, CH 2 Ph), 3.35-3.59 (m, 6H), 
7.15-7.34 (m, 2^^). 

25 

Starting material Q-Ole 
G-Chloro-propvlVphenethvl-amine 

This compound is synthesized according to the procedure described in Brinner, K. M.; 
Kim, J. M.; Habashita, H.; Gluzman, I. Y.; Goldberg, D. E.; Ellman, J. A., Bioorg. 
30 Med. Chem.2002, 70,3649, 3661. 

A mixture of phenemylamine (7.1 g, 7.38 ml, 58.5 mmol) and bromochloropropane 
(3.07 g, 1.93 ml, 19.5 mmol) in acetonitrile (15 ml) is stirred for 16 h. In the course of 
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- the reaction a white crystalline solid forms. Saturated aqueous NaHC0 3 solution is 
added to adjust the pH to 9-1 0. The free amine is extracted three times with AcOEt 
The combined organic phases are dried over Na2S(>4. Evaporation of the solvent in 
vacuo yields a yellow oil. It is purified by chromatography on silica-gel 
5 (dichloromethane / MeOH, 95:5), yielding the title compound (1.02 g) in 26% as a 
slightly yellow oil which crystallizes on standing: ^-NMR (CDC1 3 ): 8 (ppm) 1 .91 
(quint., 2H, CH2CH2N), 2.75 (m, 4H), 2.81-2.89 (m, 2H), 3.59 (t, 2H, CH2CI), 7.20 {m, 
3 Haro,,,), 7.24-7.32 (m, 2 Han«n). 

10 Example S-0 la ^ 

r2-f3-(Butvloxvcarbonvl-r(4-ethvloxvcarbonvlVphenvl1-aminol-propvlsulfanylV 

benzoimidazol-l-vll-acetic acid 

terf-Butyl [2<3-{butyloxycarbonyl-[(4-e%loxycarbonyl)-phenyl]-amino}- 
propylsulfanyl)-benzoimidazol-l-yl]-acetate (Precursor S-Olb, 233 mg, 0.41 mmdl) is 

15 dissolved in TFA / dichloromethane (1:1,5 ml). The solution is allowed to stir at rt 
overnight. Evaporation of the solvents in vacuo and drying under high vacuum yields 
the title compound (206 mg) in 97% as an off-white solid: f R = 6.71 min (LC-1), ESI- 
MS (pos.): m/z 5 14.23 [M+H] + , ESI-MS (neg.): m/z 512.3 1 {M-H] + ; 'H-NMR 
(CDCI3): 8 (ppm) 0.86 <t, 3H, CH2CH3), 1.25 (m, 2H, CH2CH3), 1.39 (t, 3H, 

20 OCH2CH3), 1.50 (quint, 2H, OCH2CH2), 1.89 (br. t, 2H, SCH 2 CH 2 ), 3.38 (br. t, 2H, 
SCH 2 ), 3.81 (m, 2H, CH 2 N), 4.04 (t, 2H, OCH 2 CH 2 ), 4.39 (q, 2H, OCH 2 CH 3 )4.88 (s, 
2H, CH2CO2), 7.20 (d, 2 Harom), 7.40 (m, 2H arom ), 7.59 (br. s, 1H, ac. H), 7.71 (d, 2 

Harom)» 8-14 (d, 2 Harom)- 

25 Precursor S-0 lb 

fert-Butvl r2-(3-(butvloxvcarbonyl-r(4-ethvloxvcarbonvD-phenyn-amino>- 
propvlsulfanvl Vbenzoimidazol- 1 -vl]-acetate 
To a suspension of tert-butyl (2-mercapto-benZoimidazol-l-yl)-acetate (Intermediate 3- 
1, 264 mg, 1 mmol) and K 2 C0 3 (276 mg, 2 mmol, 2 eq.) in acetone (3 ml) are added 4- 

30 [butoxycarbonyl-(3-chloro-propyl)-amino]-benzoic acid ethyl ester (341 mg, 1 mmol) 
and a few crystals of sodium iodide. The resulting mixture is allowed to stir at reflux 
for 36 h. It is then cooled down and filtered on a fritted funnel to remove all solid 
impurities. Evaporation of the solvent in vacuo affords a crude oil mat is purified by 
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chromatography on silica gel (AcOEt / heptane, 1:4) yielding the title compound (280 
mg) in 49% as a white solid: f R = 8.07 min (LC-1), ESI-MS (pos.): m/z 570.3 1 
[M+H] + ; *H-NMR (CDC1 3 ): 8 (ppm) 0.88 (t, 3H, CH 2 CH 3 ), 1 .25-1 .32 (m, 2H, 
CH 2 CH 3 ), 1.34 (t, 3H, OCH2CH3), 1.40(s,9H,/Bu), 1.50 (m, 2H, OCH 2 CH 2 ), 2.05 
5 (quint, 2H, SCH 2 CH 2 ), 3.38 (br. t, 2H, SCH 2 ), 3.87 (m, 2H, CH 2 N), 4.06 (t, 2H, 
OCH 2 CH 2 ), 4.35 (q, 2H, OCH 2 CH 3 ), 4.66 (s, 2H, OfeCCh), 7.14-7.24 (m, 3 Ha™), 
7.28 (d, 2 Harom), 7.68 (m, 2 R^J), 8.00 (d, 2 Ha™). 

Alkylating agent S-Old 
10 4-IButoxvcarbonvl-f3-chloro-propvlVarninol-c> ; enzoic acid ethvl ester 

is prepared analogous to the procedure described for alkylating agent K-Old, 
substituting the appropriate carbamate for phenethyl-carbamic acid terf-butyl ester. It is 
obtained as a colourless oil: t K = 2.60 min (LC-2), MS (pos.): m/z 342.17 [M+H] + . 

15 Example T-Ola 

r2-f3-te^Butoxvcarbonvlamino-propvlsmfanvlVbenzoirmdazol-l-vl1-aceticacid 
is prepared analogous to the procedure described for Example J-Ola, using Precursor T- 
01b in place of J-Olb: f R = 1.78 min (LC-2), ESI-MS (pos.): m/z 366.31 [M+H] + , ESI- 
MS (neg.): m/z 364.40 [M-H] + . 

20 

Precursor T-01b 

tert-Butvl r2-(3-ferr-butoxvcarbonvlamino-propvlsulfanvD-benzoimidazol -l-vll-acetate 
A solution of ter/-butyl (2-mercapto-benzoimidazol-l-yl)-acetate (Intermediate 3-1, 502 
mg, 1.9 mmol) and DBU (289 mg, 284 ul, 1.9 mmol) in THF (1 ml) is added onto a 

25 solution of (3-bromo-propyl)-carbamic acid terf-butyl ester (407 mg, 1 .7 1 mmol) in 
THF (1 ml). The resulting solution is stirred at rt for 2 h. It becomes slowly turbid and 
the undesired solid is filtered on a fritted funnel. The solution is diluted with THF (2 
ml) and DIPEA (491 mg, 650 pi, 3.8 mmol) is added. The mixture is poured onto a 
suspension of 2-chlorotr|tyl chloride resin (200-400 mesh), 1% DVB (1.0-1 .6 mmol / 

30 g, 475 mg, 0.76 mmol) in THF (1 ml) and allowed to stir for 3 h. The resin is filtered 
and rinsed with THF. The solvent is removed in vacuo and the residue diluted with 
dichloromethane (5 ml). This organic phase is washed with an aqueous citric acid 
solution (pH=4) and with water. The solvent is evaporated under reduced pressure. The 
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same purification process is repeated using dichloromethane instead of THF as the 
solvent The obtained organic phase is washed with a saturated aqueous KH2PO4 
solution and water. Evaporation of the solvent in vacuo affords a residue that is purified 
by flash chromatography on silica-gel (AcOEt / heptane, 1 :2), yielding the title 
5 compound (587 mg) in 73% as a colourless oil: = 2.41 min (LC-2), ESI-MS (pos.): 
m/z 422.50 [M+Hf ; fc-NMR (CDCI3): 5 (ppm) 1.37 (s, 9H, tBu\ 1.39 (s, 9H, tBu\ 
1.74 (quint. 2H, CH 2 CH 2 N), 3.20 (dd, 2H), 3.38 (t, 2H), 4.67 (s, 2H, CH 2 C0 2 ), 5.82 
(br. s, 1H, NH), 7.10-7.29 (m, 31^), 7.65 (m, IHanmD- 

10 Precursor T-12b 

terf-Butyl T2-(3 -beiizovlamino-propvlsulfanvlVbenzoimidazol- 1 -vl]-acetate 
To a suspension of 3-(l-te^butoxycarbonylme^ 

propyl-ammonium chloride (Precursor U-08b, 6 mg, 0.02 mmol) in dichloromethane 
(0.4 ml) are added subsequently DIPEA (10mg, 15 jlaI, 0.085 mmol) and benzoyl 
15 chloride (3.9 mg, 3.24 fil, 0.03 mmol) and the resulting solution is allowed to stir for 1 
h at rt. Tris-(2-aminoethyl) amine polystyrene (3.4 mmol/g, 33mg, 0.1 1 mmol) is added 
and the mixture is allowed to stir for another 3 h at rt. The solvent is evaporated and the 
residue dried under high vacuum, yielding the title compound as a colourless oil: fa = 
2.62 min (LC-2), ESI-MS (pos.): m/z 510.49 [M+H] + . 



20 



Precursors T-l 3b to T-27b of the following Table 28 are prepared using a procedure 
analogous to that described for Precursor T-i2b, substituting the appropriate acyl 
chloride for benzoyl chloride. 



- 1 ... ^ r - 1 MS Data WIS Data 

m Formula Mol t R [mm] . rM 

Ex - Name , AlalMhf /AiLfH\ ^ m/z[M- 

weight (Meth.) j M+H j+ H y 

{2-[3-(Cyclohexanecarbonyl- 

T-13b amino) : propylsulfanyl]- C23H33N303S 2 34 432 . 29 n/a 

benzoimidazol-1-yl}-acetic 431.59 (LC-2) 
acid tert-butyl ester 
{2-[3-(4-Methoxy- 

t<au . b ? nz °y^ min °)" , C24H29N304S na n/Q n/a 

T-14b propylsulfanyl]-benzoimidazol- 4*557 ar?\ 0/3 ™ a 

1-yl}-acetic acid tert-butyl r ' 
ester 
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(2-{3-[(Furan-2=carbonyl)- 

T-15b h amin . 0l r P ^K«r C21 4?f51 04S n'ci 41641 ^ 
benzoimidazol-1-yl)-acetic 415.51 (LC-2) 

acid tert-butyl ester 
{2-[3-(Cyclopropanecarbonyl- 

™ ■ bSSSSSSSSSStp C2 °~ 390.43 388.47 

acid tert-butyl ester 
(2-{3-[(Naphthalene-1- 

n-„u carbonyl)-amino]- C27H29N303S 2.41 A7CiA o A7AM 

T-17b propylsulfanylj-benzoimidazol- A 7^ri nro\ 47648 474.62 

1-yl)-acetic acid tert-butyl *'°' DT lLU "^ 
ester 

{2-[3-(3-CyclopentyI- 

T ioK propionylamino)- C24H35N303S 2.45 ^, ft 

T-18b propylsulfanylj-benzoimidazol- 44563 (LC-2) 446>44 444.58 

1-yl}-acetic acid tert-butyl 1 ' 
ester 

{2-[3-(2,2-Dimethyl- 
propionylamino)- C91H31N303S 2 26 

T-19b propylsulfanylj-benzoimidazol- 405 56 (LC-2) 406,47 n/a 



1-yl}-acetic acid tert-butyl 
ester 



{2-[3-(3-Phenyl- 

T-20b ac^loylamino)-propyls^ 45248 4504g 

benzoimidazol-1-yl}-acetic 451.59 (LC-2) 
acid tert-butyl ester 

{2-[3-(3-Phenyl- 

to.k P'f io ?^ 2.29 A ^ A1 .„ fin 

T-21b propylsulfanylj-benzoimidazol- ^ocn nco\ 45447 452.60 

1-yl}-acetic acid tert-butyl * OODU 1 1 

ester 

N-[3-(1-tert- 

ButoxycarbonylmethyMH- ronw97Nnn*q 9 
T-22b benzoimidazol-2-ylsulfanyl)- OZ °2;I« /, r91 4 22.45 420.52 
propyl]-oxalamic acid ethyl 
ester 

(2-{3-[(Biphenyl-4-carbonyl)- 
3 aminol-propylsulfanyl}- C29H31N303S 2.51 j 50247 500 . 48 

benzoimidazol-1-yl)-acetic 501.65 (LC-2) 

acid tert-butyl ester 

<2-{3-{(Pyridine-3-carbonyl)- 

T-24b aminol-propylsulfanyl}- C22 H26N403S .197 427 3g 425 53 

benzoimidazoH-yl)-acetic 426.54 (LC-2) 
acid tert-butyl ester 

{2^3-(3,3-Dimethyl- 

T ock butyrylamir!b)-propylsulfanyl]- C22H33N303S 2.30 Aon , R . 

T_25b benzoimidazol-1-yl}-acetic 419.59 (LC-2) 4ZU4D 
acid tert-butyl ester 

J2-(3-Octanoylamino- 

t ock propylsulfanylj-benzoimidazol- C24H37N303S 2.54 ^ R ,- n ^ „ 

T -26 b 1-ylJ-acetic acid tert-butyl 447.64 (LC-2) 440 00 44b D ' 
ester 
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{2-[3-(4-Bromo- 

, benzoylamlno)- . C23H26BrN303S 
T-27b propylsulfanyl]-benzoimidazol- 50445 
1-yl}-acetic acid tert-butyl 
ester 



2.45 
(LC-2) 



506.38 504,46 



Table 28 



10 



Example U-Ola 

r2-r3-Phenethvlammo-propvlsulfanvlVben2oimida2»l-l-vll-aceticaci^ 
ter/-Butyl {2-[3-(re^butoxycarbonyl-phenemyl-ammo)-propylsulfanyl]- 
benzoimidazol-l-yl}-acetate (Precursor J-Olb, 5.5 mg, 0.015 mmol) is dissolved in 
TFA / dichloromethane (1:1, 1.5 ml) and stirred at rt for 1 .5 h. The solvents are 
evaporated under reduced pressure and the residue is dried under high vacuum, yielding 
the pure title compound: t K * 1 .5 1 min (LC-2), ESI-MS (pos.): m/z 370.39 [M+H] + ; 
ESI-MS (neg.): m/z 368.42 [M-H] + . 



Examples U-02a to U-07a of the following Table 29 are prepared analogous to the 
procedure described for Example U-01 a, using Precursors J-02b to J-07b in place of J- 
15 01b. 



Example 



U-02a 



U-04a 



U-06a 



U-07a 



Name 



Formula f R [min] MS Data MS Data 
Mol weight (Meth.) m/z[M+Hl + m/z[M-Hl* 



{2-[3-(4-Piperidin-1-yl- 

phenylamino). C 23H28N402S 1.41 

propylsulfanyl]- 424 567 (LC-2) 

benzoimidazol-1-yl}-acetic ^ *> 
acid 

[2-(3-Benzylamin6- 

propylsulfanyl)- C19H21N302S 1.45 

benzoimidazol-1-yl]-acetic 355,461 (LC-2) 
acid 

[2-(3-Phenylamino- 

propylsulfanyl)- C18H19N302S 1.65 

benzoimidazol-1-yl]-acetic 341,434 (LC-2) 
acid 

{2-[3-{2.2-Diphenyl- 

ethylamino)- C2 6H27N302S 1.73 

propylsulfanyl]- 445.535 (LC . 2) 

benzoimidazol-1-yl}-acetic . ' 
acid 



425.43 



446.39 



n/a 



356.38 354.47 



342.30 340.39 



n/a 



Table 29 
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Precursor U-0 lb 

[3-n -fer/-Butoxvcarbonvlmethvl- l/f- hen7nimida 2ol-2-vlsulfanvlVpropvn-phenethvl- 

ammonium chloride 

te^Butyl {2-[3-(ferf-butoxycarbo 

benzOimidazol-l-yl}-acetate (Precursor J-0 lb, 199 mg, 0.38 mmol) is dissolved in a 
1M HC1 solution in ethyl acetate (1 .89 ml). The resulting solution is stirred at rt for 1 h. 
The solvent is evaporated and the crude solid is dissolved in dichloromethane, the 
resulting organic phase is washed with a saturated aqueous NaHC03 solution and with 
water. Evaporation of the solvent in vacuo and chromatography of the residue on silica- 
gel (dichloromethane / MeOH, 92:8) yields the title compound (107 mg) in 61% as a 
white solid: fc - 2.62 min (LC-2), ESI-MS (pos.): m/z 510.49 [M+H] + . 



Precursors U-02b to U-08b of the following Table 30 are prepared analogous to the 
1 5 procedure described for Precursor U-Olb, using Precursors J-02b to J-08b in place of J- 
01b. 



Precursor 



U-02b 



U-03b 



U-04b 



U-OSb 



Name 



Formula 
Mol weight 



♦ rmini MS Data 
f R [min] m/z 

(Meth.) [M+Hr 



t3-(1-tert- 

ButoxycarbonylmethyMH- C27H 37CIN402S 1.82 
benzoimidazol-2-ylsulfanyl)- 19 ( . r 9 x 

propylM4-piperidin-1-yl- 017 1Z ( w; 

phenyl)-ammonium chloride 

t3-(1-fert- 

ButoxycamonylmethyMH- C26H 32CIN304S 2.55 
benzoimidazol-2-ylsulfanyl)- 5()605 nC-2) 

propyl]-(4-ethoxycarbonyl- V 
phenyl)-ammonium chloride 

Benzyl-[3-(1-ferf- 
butoxycarbonylmethyMH- C23H30CIN3O2S 1.81 
benzoimidazol-2-ylsulfanyl)- 448.02 (LC-2) 
propylj-ammonium chloride 

[3-(1-fert- 

Butoxycarbonylmemyl-1H- C19H 28CIN302S 1.70 
benzbimidazol-2-ylsulfanyl)- 3Q7 g g (LC-2) 
propyl]-cyclopropyl- ' v 

ammonium chloride . 



481.43 



470:41 



411.55 



362.36 
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U-06b 



U-07b 



U-08b 



[3-(1-fe/t- 

SSSSSSSXi- ^S 3025 g> 398.4 
propyl]-phenyl-ammonium . 
chloride 

Buto^carbpnytmethyl-1H- C30H i 6c , N 3O2S 1.97 KfV)Afi 
benzoimidazol-2-ylsulfanyl)- ^ 14 nro\ 502 - 46 
propylH2,2-diphenyl-ethyl)- . WB,W .; ■ M . 
ammonium chloride 

3-(1-terf- 

ButoxycarbonylmethyMH- C16H24CIN302S 1.60 
benzoimidazol-2-ylsulfanyl)- 357.90 (LC-2) 
propyl-ammonium chloride 

"Table 30 



322.37 



10 



15 



20 



Example V-Ola 

(2- r 2-Q3-Dioxo-13-dihvdro-isoindol-2-vlVem^ 
acid 

is prepared analogous to the procedure described for Example G^Ola, using Precursor 
V-Olb in place of G-Olb: f R = 5.21 min (LC-1), ESI-MS (pos.): m/z 382.15 [M+H] + , 
ESI-MS (neg.): m/z 380,20 [M-H] + . 

Example V-02a 

[2-(2-ferf-Butoxycarbonvlamino-ethvlsulfanvn-benzoimidazol-l-vl]-acetic acid 
terf-Butyl [2-(2-te^butoxycarbonylamino-emylsulfa^^ 

(Precursor V-02b, 28.5 mg, 0.07 mmol) is suspended in 0.2 M aqueous NaOH (2.1 ml), 
THF (3 .95 ml) is then added and the initially turbid suspension becomes a clear 
solution. After 7 h, 1M aqueous HC1 solution (420 ul) is added. The solution is diluted 
with water (10 ml) and extracted with dichloromethane (15 ml). The organic phase is 
dried over MgS04 filtered over a fritted funnel and the solvents are evaporated in 
vacuo. Drying of the residue under high vacuum yields the title compound (19 mg) in 
77% as a colourless solid: t K = 1.74 min (LC-2), ESI-MS (pos.): m/z 352.17 [M+H] + , 
ESI-MS (neg.): m/z 350.20 [M-H] + . 



25 



Examples V-03a to V-05a of the following Table 3 1 are prepared analogous to the 
procedure described for Example V-02a, using Precursors "V%03b to V-05b in place of 
V-02b. 
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Example 



V-03a 



V-04a 



V-05a 



Name 



[2-<2- 



Formula f R [min] MS Data MS Data 
Mol weight (Meth.) mfe [M+H] + mfe [M-H]* 



Butoxycarbonylamino- C16H21N304S t74 

ethylsul anylj- 351 42 (LC . 2) 
benzoimidazol-1-yl]-acetic 
acid 

[2-(2-Diphenylacetylamino- 

ethylsulfanyl)- C25H23N303S 2.00 

benzoimidazol-1-yl]-acetic 445.53 (LC-2) 
acid 

(2-[2-(3-Phenyl-ureido)- 

ethylsulfanyl]- C18H18N403S 1.58 

b£nzoimidazol-1-yl}-acetic 370.43 (LC-2) 
acid 



352.2 



371;22 



350.2 



446.26 444.29 



369.12 



10 



15 



20 



Table 31 

Precursor V-0 lb 

ferr-Butvl (2-f2-n .3-dioxo-l 3-dihvdro-isoindol-2-vlVethvlsulfanvl1-benzoimidazol-l - 
yl) -acetate 

is prepared using a procedure analogous to that described for Precursor G-Olb, 
substituting 2-(2-bromo-ethyl)-isoindole-l ,3-dione for G-Old: t K = 6.84 min (LC-1), 
ESI-MS (pos.): m/z 438.35 [M+H] + . 

Precursor V-02b 

fert-Butyl [2-(2-fer^butoxvcarbonvlammo-emvlsulfanv^-benzoimidazol-l-vl]-acetate 
To a solution of tert-butyl (2-mercapto-benzoimidazol- 1 -yl)-acetate (Intermediate 3-1, 
1 ,3 1 g, 4.97 mmol) in dry THF (2.6 ml) cooled to 0°C is added a solution of DBU 
(756.6 mg, 742.5 0.47 mmol) in dry THF (1 ml). This yields a paste that is diluted 
with dry THF (2.5 ml). A solution of (2-bromo-ethyl)-carbamic acid ferf-butyl ester 
(1 .17 g, 5.22 mmol) in dry THF (2.6 ml) is then added and the resulting mixture is 
allowed to stir for 2 h. The solvent is removed under reduced pressure and saturated 
aqueous KH2PO4 solution (50 ml) is added. The product is extracted with AcOEt (150 
ml), the organic phase is^vashed once with water and once with brine and dried over 
Na2SC>4. The solvent is removed in vacuo and the crude mixture is purified by flash 
chromatography on silica-gel (AcOEt / heptane, 1 : 1 2), yielding the title compound 
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(1 .41 g) in 69% as a colourless oil: t K = 2.35 min (LC-2), ESI-MS (pos.): m/z 408.27 
[M+Hf. 

Precursor V-03b 

5 fe^Butyir2-(2-butoxvcarbonvlammo-^ 

terf-butyl [2-(2-te^butoxycarbonylamino-emylsulfany0 
(Precursor V-02b) is dissolved in 3M HC1 in AcOEt and stirred for 1 h at rt. 
Evaporation of the solvent in vacuo yields 2-(l-terf-butoxycarbonylmethyl-l J H- 
benzoimidazol-2-ylsulfanyl)-ethyl-ammonium chloride as a colourless solid. To a 

10 " solution of «-butylchloroformate (14.9 mg, 14 ul, 0.1 1 mmol) in dry THF (0.5 ml) 
cooled to 0°C is added a solution of HOBt (17.3 mg, 0.1 1 mmol) and DEPEA (18 mg, 
23 8 0.14 mmol) in dry THF (0.5 ml). The resulting mixture is stirred for 10 min. It 
is then added dropwise at 0°C onto a solution of 2-(l -fert-butoxycarbonylmethyl-lif- 
benzoimidazol-2-ylsulfanyl)-ethyl-ainmonium chloride (30 mg, 0.09 mmol) and 

15 DIPEA (1 1 .2 mg, 14.9 ul, 0.09 mmol) in dry THF (0.7 ml). The resulting mixture is 
stirred for 1 h at rt. Then tris-(2-aminoethyl) amine polystyrene (3.4 mmol/g, 25.6 mg) 
is added and the resulting slurry is allowed to stir for 2 h at rt and then filtered. The 
solvent is removed in vacuo and the residue is diluted with dichloromethane (5 ml). 
This organic phase is washed once with a saturated aqueous NaHCOa solution and a 

20 saturated aqueous KH2PO4 solution. Evaporation of the solvent in vacuo yields the title 
compound (17.1 mg) in 48% as a colourless oil: t R = 2.35 min (LC-2), ESI-MS (pos.): 
m/z 408.29 [M+H] + . 

Precursors V-04b and V-05b of the following Table 32 are prepared using a procedure 
25 analogous to that described for Precursor V-03b, substituting the appropriate acid 

chloride or isocyanate for n-butylchloroformate. In the case of the isocyanate, no HOBt 
is used. 



Formula t R [min] MS J?, ata MS Data 

Precursor Name Mol weight (Meth.) m/z[WI-Hl + 

terf-Butyl [2-(2- 

mkau diphenylacetylamino- C29H31N303S 2.46 c nn o 

V -° 4b ethylsulfanyD-benzoimidazol- 601.64 (LC-2) 50233 5003 
1-yl]-acetate 
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terf-Butyl {2-[2-(3-phenyl- C2 2H26N403S 217 
V-05b ureido)-ethylsulfanyl]- 4^53 (LC-2) 427 28 4253 

benzoimidazol-1 -yl}-acetate 

Table 32 

Intennediate 4-1 

5 ferf-Butvl r2-(2-bromo-ethvlsulfanvlVbenzoimida zol-l-vl1-acetate 

To a solution of tert-butyl (2-mercapto-benzoimidazol-l -yl)-acetate (Intennediate 3-1, 
0.5 g, 1 .9 mmol) in THF (1 ml) is added DBU (304 mg, 300 nl, 2 mmol) and the 
resulting mixture is allowed to stir 2 min at rt. This solution is added slowly dropwise 
onto dibromoethane (7.5 ml, 88 mmol). The resulting solution is allowed to stir at rt for 

10 1 h. After addition of dichloromethane (20 ml) the organic phase is washed with 
aqueous citric acid solution (pH=4), with water and with brine. Evaporation of the 
solvents in vacuo yields the title compound as a colourless oil: Yr = 1.43 miri (LC-2), 
ESI-MS (pos,): m/z 373.23 [M+H] + . 

15 Example W-Ola 

(2-r2-Phenvlamino-ethvlsulfanvl)-benzoimidazol-l -vll-acetic acid 
To tert-butyl [2-(2-bromo-ethylsulfanyi)-benzoimidazol-l-yl]-acetate (Intermediate 4- 
1, 25 mg, 0.065 mmol) in EtOH (0.7 ml) is added aniline (31.3 mg, 0.34 mmol). The 
resulting mixture is heated up to 70°C for 1 h. After cooling the solvent is evaporated 

20 in vacuo and the crude ester is dissolved in TFA / dichloromethane (3 :2, 2 ml) and 

stirred at rt for 2 h. Evaporation of the solvents in vacuo affords a crude product that is 
purified by chromatography on silica-gel (dichlromethane / MeOH, 100:7.5), yielding 
the pure title compound: t K = 2.1 1 min (LC-2), ESI-MS (pos.): m/z 328.33 [M+H] + , 
ESI-MS (neg.): m/z 326.34 [M-H] + . 

25 

Example (5/6)-Me-D-01a 

(2-r2-f4-Chloro-phenoxvVemylsulfanvl1-5-methvl-benzoimidazol-l-vll-a ceticacid 
and its 6-methvl reeioisokier 

A solution of ter/-butyl-{2-[2-(4-chloro-phenoxy)-ethylsulfanyl]-5-methyl- 
30 benzoimidazol-l-yl}-acetate and its 6-methyl regioisomer (Precursor (5/6)-Me-D-01b, 
80.5 mg, 0.15 mmol) in TFA / dichloromethane (1:1, 0.5 ml) is stirred overnight at rt. 
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The solvents are evaporated in vacuo. The product solidifies by addition of AcOEt / 
heptane (1:1, 1 ml) and sonication. It is filtered and rinsed with the same solvent twice 
then dried under high vacuum. The title compound and its 6-methyl regioisomer (42 
mg) are obtained as a (3:2) mixture in 74% total yield as a white solid: fa = 6.32 min 
5 (LC-1), ESI-MS (pos.): m/z 377.18 [M+H] + , ESI-MS (heg.): m/z 375.24 [M-H] + ; 'H- 
NMR (DMSO-de): 8 (ppm) 2.41 (s, 3H, Me), 3.67 (t, 2H, SCH 2 ), 4.30 (t, 2H, ClfcO), 
4.96 and 4.97 (s, 2H, CH2CO2), 6.97-7.01 (m, 3 H^m), 7.27-7.36 (m, 3 Harom), 7.44 (d, 

1 Harom)* 

10 Example (5/6)-CN-H-01 a 

r5-Cvano-2-f3-methoxvcarbonvl-benzvlsulfanvlVbenzoimidazol-l-vl1-acetic acid and 

its 6-cyano regioisomer 

A solution terf-butyl [(5-cyano-2-(3-methoxycarbonyl i benzylsulfanyl)-benzohnidazol- 
l-yl]-acetate and its 6-cyano regioisomer (Precursor (5/6)-CN-H-01b, 20 mg, 0.045 

15 mmol) in TFA / dichloromethane (1:1, 1 ml) is stirred at rt overnight. The solvents are 
evaporated in vacuo. The residue is precipitated in AcOEt / heptane (1:1, containing 
1% of AcOH), filtered and dried under high vacuum. The title compound and its 6- 
cyano regioisomer are obtained (5 mg) as a (1 : 1) mixture in 28% total yield as a white 
solid: t K = 5.97 min (LC-1), ESI-MS (pos.): m/z 382.13 [M+H] + , ESI-MS (neg.): m/z 

20 380.14 [M-H] + ; ! H-NMR (DMSO-d 6 ): 6 (ppm) 3.82 (s, 3H, Me), 4.72 and 4.73 (s, 2H, 
SCH 2 ), 5.03 and 5.04 (s, 2H, CH 2 C0 2 ), 7.44 (t, 1 Harom), 7.58 (dt, 1 H^m), 7.69-7.76 
(m, 2H arom ), 7.83 (d, 1 Harom), 8 08 and 8. 17 (s, 1 H arom ), 8.08 (m, 1 Harom). 

Example (5/6)-F-E-03a 
25 [2-(4-Emvloxvcarbonvl-butvlsulfanvl)-5-fluoro-benzoimidazol-l-vl1-acetic acid and its 

6-fluoro regioisomer 

A solution of terf-butyl [2-(4-emyloxycarbonyl-butylsulfanyl)-5-fluoro-benzoimidazol- 
l-yl]-acetate and its 6-fluoro regioisomer (Precursor (5/6)-F-E-03b, 24 mg, 0.075 
mmol) in TFA /dichloromethane (1 : 1, 2 ml) is stirred overnight at rt. The solvents are 
30 evaporated in vacuo and the crude mixture is taken up in Et 2 0 (1 ml) and sonicated. 
The solid is filtered, rinsed twice with Et 2 0 and dried under high vacuum. The title 
compound and its 6-fluoro regioisomer are obtained (8 mg) as a (1:1) mixture in 30% 
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total yield as a white solid: t R = 1.96 min (LC-2), ESI-MS (pos.): m/z 355.04 [M+H] + , 
ESI-MS (neg.): m/z 353.13 [M-H] + ; 'H-NMR (CDC1 3 ): 8 (ppm) 1.19 (t, 3H, CH 3 ), 1.72 
(m, 4H), 2.36 (t, 2H, CH 2 CO), 3.32 (t, 2H, SCH 2 ), 4.06 (q, 2H, CHjO), 5.00 and 5.02(s, 
1H, CH2C02), 7.01 (dt, 1 H^), 7.39 and 7.47 (dd, 1 Harom), 7.52 (m, 1 Harom). . 



10 



Examples 6-I-D-02a to (5/6)-F-H-01a of the following Table 33 are prepared using a 
procedure analogous to one of those described for Examples (5/6)-Me-D-01a, (5/6)- 
CN-H-Ola, or (5/6>F-E-03a, using Precursors 6-I-D-02b to (5/6)-F-H-01b in place of 
(5/6)-Me-D-01b, (5/6)-CN-H-0 lb, or (5/6>F-E-03b, respectively. 



Example 



6-l-D-02a 



(5/6)-CI-D-01a 



Formula 
Mol weight 



f R [min] 
(Meth.) 



Name 

[6-lodo-2-(2-phenoxy- 

ethylsulfanyl)- 
benzoimidazol-1-yll- 
aceticacid 

{5-Chloro-2-[2-(4-chloro- 

phenoxy)-ethylsulfanyl]- C17H14C12N 203S 6.98 

benzcmidazol-l-yl}- 3g7281 (LC . 1} 
acetic, acid and its 6- 



MS Data 

m/z 
[M+HJ* 



C17H15IN203S 
454.283 



6.75 
(LC-1) 



chloro regioisomer 

{2-[2-(4-Chloro- 
phenoxy)-ethylsulfanyl]- 
(4/7)-Me-D-01a 4-methyl-benzoimidazol- 
1-yl}-acetic acid and its 
7-methyl regioisomer 

[5-Cyano-2-(2-phenoxy- 
ethylsulfanyl)- 
(5/6)-CN-D-02a benzoimidazol-1 -yl]- 
acetic acid and its 6- 
cyanp regioisomer 

[5-Cyano-2-(4- 
ethyloxycarbonyl- 

butylsulfanyl)- 
benzoimid azol-1 -yl]- 
acetic acid and its 6- 
cyano regioisomer 

[2-(4-Ethyloxycarbonyl- 
butylsulfanyl)-5- 
trifiyoromethyl- 
benzoimidazol-1-yl]- 
acetic acid and its 6- 
trifluoromethyl 
regioisomer 



(5/6)-CN-E-03a 



C18H17CIN203S 6.49 
376.863 (LC-1) 



C18H15N303S 6.18 
353.401 (LC-1) 



C16H17N304S 5.77 
347.394 (LC-1) 



(5/6)-CF3-E-03a 



C17H19F3N204S 6.46 
404.408 (LC-1) 



MS Data 
m/z [M-Hf 



455.18 453.29 



397.13 395.18 



377.19 375.24 



354.14 352.14 



362.16 360:18 



405.27 403.36 
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(5/6)-CF3-H-01a 



(5/6)-F-D-02a 



(5/6)-F-H-01a 



[2-(3-Methoxycarbonyl- 
benzylsulfahyl)-5r 

trifluoromethyl- 
benzoimidazol-1-yl]- 
acetic acid and its 6- 

trifluoromethyl 
regioisomer 

[5-Fluoro-2-(2-phenoxy- 
ethylsulfanyl)- 
benzoimidazol-1 -yi]- 
acetic acid and its 6- 
fluoro regioisomer 

[5-Fluoro-2-(3- 
methoxycarbonyl- 
benzylsulfanyl)- 
benzoimidazol-1 -yl]- 
acetic acid and its 6- 
fluoro regioisomer 



C19H15N204F3S 6.58 
424.398 (LC-1) 



425!16 423.08 



C17H15N203FS 
346.381 



C18H15N204FS 
374.391 



2.1 
(LC-2) 



2.02 
(LC-2) 



345.1 347.08 



373.13 375.1 



15 



Table 33 

Precursor (5/6)-Me-D-01b 

fe^Butvl-(2-r2-(4-cMoro-phenoxvVethvlsulfanvl1-5-metfavl-benzoimid^ 

acetate and its 6-methvl regioisomer 

A suspension of 2-[2-(4-cWoro-phenoxy)-e%lsulfanyy 

(Intermediate 5-Me-D-01c, 106 mg, 0.3 mmol), /erf-butyl bromoacetate (59 mg, 44.3 
Hi, 0.3 mmol) and K 2 C0 3 (83 mg, 0.6 mmol) in DMF (2 ml) is stirred at rt for 3 h. 
After addition of water, the aqueous phase is extracted twice with AcOEt The 
combined organic phases are washed with water / brine (1 : 1) and dried over NajSQi. 
Evaporation of the solvent in vacuo and drying of the residue under high vacuum 
affords the title compound and its 6-methyl regioisomer (131 mg) as a (3:2) mixture in 
a quantitative total yield as a colourless oil. It is used without purification in the next 
step: / R = 2.73 min (LC-2), ESI-MS (pos.): m/z 433.29 [M+H] + . 



Precursor (5/6)-CN-H-01b 

te;^Butvir5-cvano-2-(3-memoxvcarbonvl-ben2ylsulfanvl>benzoimidazol-l-vl1- 

acetate and its 6-cvano regioisomer 
20 A suspension of 5-cyano-2-(3-memoxycarbonyl-ben2ylsulfanyl)-benzoimidaz«le 

(Intermediate 5-CN-H-01c, 25 mg, 0.075 mmol), tert-butyl bromoacetate (12 mg, 9 ul, 
0.06 mmol) and K 2 C0 3 (30 mg, 0.155 mmol) in acetone (0.3 ml) is stirred at reflux for 
2 h. The crude suspension is cooled down and filtered on a short pad of silica gel using 
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AcGEt as eluent. The solvent is evaporated in vacuo and the residue dried under high 
vacuum. The title compound and its 6-cyano regioisomer are obtained as a (1 : 1) 
mixture as a brownish oil which is used without purification in the next step: *r = 2.47 
min (LC-2), ESI-MS (pos.): m/z 438.14.29 [M+H] + . 

.5 

Precursor (5/6)-F-E-03b 

fer/-Butvl r2-f4-ethvloxvcarbonvl-butvlsulfanvl')-5-fluoro-benzoimidazol-l-vn-acetate 
and its 6-fluoro regioisomer 

A suspension of 2-(4-emyloxycarbonyl-butylsulfanyl)-5^ 

1 0 (Intermediate 5-F-E-03c, 44 mg, 0. 1 5 mmol), terf-butyl brbnfoacetate (3 1 mg, 24 jil, 
0.155 mmol) and K2CO3 (41 mg, 0.3 mmol) in acetone (0.5 ml) is stirred at reflux for 3 
h; The crude suspension is cooled down and filtered on a short pad of silica gel using 
AcOEt as eluent. The solvent is removed under vacuum and the residue purified by 
flash chromatography on silica-gel (AcOEt / heptane, 3:7). The title compound and its 

15 6-fluoro regioisomer are obtained as a (1 :1) mixture as a colourless solid: = 7.25 min 
(LC-1), ESI-MS (pos.): m/z 41 1.26 [M+H] + ,ESI-MS (neg.): m/z 408.93 |M-H] + ; 1 H- 
NMR (CDCI3): 5 (ppm) 1.25 (t, 3H, CH 3 ), 1.42 and 1.44 (s, 9H, fBu), 1.79 (m, 4H), 
2.34 (t, 2H, CH2CO), 3.36 (dd, 2H, SCH 2 ), 4.12 (q, 2H, CH2O), 4.70 and 4.72 (s, 1H, 
CH2CO2), 6.86 and 7.01 (dd, 1 Harom), 6.94 (t, 1 Haxom), 7.39 and 7.56(dd, lHarom). 



20 



25 



Precursors 5-Cl-D-01b to 5-F-H-01b of the following Table 34 as well as Precursor D- 
01b are prepared using a procedure analogous to one of those described for Precursors 
(5/6)-Me-D-01b, (5/6)-CN-H-01b or (5/6>F-E-03b, using Intermediates 5-Cl-D-01c to 
5-F-H-01b and D-Olc in place of 5-Me-D-Olc, 5-CN-H-01c or 5-F-E-03c. 



• - _ , ... WIS Data 

_ Formula t R [mm] 

Precursor Name ,,,.,1, m/z 



Mol weight (Meth.) 



ferf-Butyl {5-chloro-2-[2K4- 

chloro-phenoxy)- roiu9ori9M9m<? ?R1 
(5/6)-CI-D-01b ethylsulfanyl]-benzoimidazol- wl "^.,^ zu,5I> „fL 453.18 
1-y^acetateandits€-chloro ^j.oo tuw; 
regioisomer 
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(4/7)-Me-D-01b 



(5/6)-CN-D-02b 



fe/f-Butyl {2-[2-(4-chloro- 
phenoxy)-ethy!sulfanylH- 
methyl-benzoimidazol-1 -ylK 

acetate and its 7-methyl 
regioisomer 

fert-Butyl [5-cyano-2-(2- 
phenoxy-ethylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 
and its 6-cyano regioisomer 



C22H25CIN203S 2.8 
432.96 (LC-2) 



C22H23N303S 2.58 
409.5 (LC-2) 



(5/6)-CF3-E-03b 



fert-Butyl [5-cyano-2-(4- 
ethyloxycarbonyl- 
(5/6)-CN-E-03b butylsulfanyl)-benzoimidazol- 
1-yl]-acetate and its 6-cyano 
regioisomer;- 

fert-Butyl [2-(4- 
ethyloxycarbonyl- 
butylsulfanyl)-5- 
trifluoromethyl- 
benzoimidazol-1 -yl]-acetate 
and its 6-trifluoromethyl 
regioisomer 
fert-Butyl [2-(3- 
methoxycarbonyl- 
benzylsulfanyl)-5- 
trifluoromethyl- 
benzoimidazol-1 -yl]-acetate 
its 6-trifluoromethyl 
regioisomer 



C21H27N304S 2.45 
417.52 (LC-2) 



(5/6)-CF3-H-01b 



(5/6)-F-D-02b 



(5/6)-F-H-01b 



C21H27F3N204S 2.64 
460.51 (LC-2) 



C23H23F3N204S 7.85 
480.5 (LC-1) 



fert-Butyl [2-(2-phenoxy- 
ethylsulfanyl)-5-fluoro- 
benzoimidazol-1 -yl]-acetate 
and its 6-fluoro regioisomer 

fert-Butyl [5-fluoro-2-(3- 
methoxycarbonyl- 
benzylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 
its 6-fluoro regioisomer 



C21H23N203FS 2.6 
402.49 (LC-2) 



C22H23N204FS 2.49 
430.50 (LC-2) 



433.23 



410.14 



418.23 



461,40 



481.24 



403.20 



431.16 



Table 34 



Intermediate D-Olc 

2-r2-f4-Chloro-phenoxvVethvlsiilfanvl1-benzoimid^ 

According to a procedure described by Matthews, C. J.; Clegg, W.; Elsegood, M. R. J.; 
Leese, T. A.; Thorp, D.; Thornton, P.; Lockart, J. C, J. Chem. Soc. Dalton Trans., 
1996, 1531-1538. 
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A solution of 2~sulfanylbenzimidazole (1 59 mg, 1 .06 mmol) and DIPEA (150 mg, 200 
pi, 1.16mmol)indryTHF (3 ml)isrefluxedforhalfanhour. After cooling to rt, l-(2- 
bromo-ethoxyH-chloro-benzene (250 mg, 1.06 mmol) is added. After a further 4 h of 
reflux, the solvents are removed in vacuo and the residue purified by flash 
5 chromatography on silica gel (AcOEt / heptane, 1 :9 to 3:7), yielding the title compound 
(285 mg) in 88% as a white solid: t R = 5.40 min (LC-1), ESI-MS (neg.): m/z 303.0 [M- 
H] + ; X H-NMR (CDC1 3 ): 8 3.76 (t, 2H, SCH 2 ), 4.31 (t, 2H, OCH 2 ), 6.76 (d, 2 Harom), 
7. 1 8 (d, 2 Harom), 7.22-7.32 (m, 3 Harom), 7.57 (m, 1 Harpm)- 

10 Intermediate 5-Me-E-0lc 

2-r2-f4-Chloro-phenoxvVethvlsulfanvn-5-methvl-benzoimidazole 
A suspension of 5-methyl- l/f-benzoimidazole-2-thiol (492 mg, 3 mmol), 1 -(2-bromo- 
ethoxy)-4-chloro-benzene (777 mg, 3.3 mmol) and K 2 C0 3 (828 mg, 6 mmol) in acetone 
(10 ml) is refluxed for 3 h. It is cooled down and filtered on filter paper. The solvent is 

1 5 removed in vacuo and the crude purified by flash chromatography on silica-gel (AcOEt 
/ heptane, 3 :7), yielding the title compound (530 mg) in 55% as an off-white solid: /r = 
2.02 min (LC-2), ESI-MS (pos.): m/z 319.21 [M+H] + , ESI-MS (neg.): m/z 317.23 [M- 
H] + ; 'H-NMR (CDCb): 8 (ppm) 2.36 (s, 3H, Me), 3.59 (t, 2H, SCH 2 ), 4.23 (t, 2H, 

CHzO), 6.75 (d, IHarom), 6.97 (d, 1 Harom), 7.13 (d, 2 Harom), 7.18 <S, 1 Harom), 7.34 (d, 
20 lHarom)> 

Intermediate 5-CN-H-01c 

5-Cvan6-2-(3-methoxvcarbonvl-benzvlsulfanylVbenzoimidazole 

A suspension of 5-cyano-l/f-benzoimidazole-2-thiol (35 mg, 0.2 mmol), 3- 

25 bromomethyl-benzoic acid methyl ester (46 mg, 0.2 mmol) and K2CO3 (55 mg, 0.4 
mmol) in acetone (0.6 ml) and 3 drops of DMF is refluxed for 2 h. It is cooled down 
and filtered over a short plug of silica gel and rinsed with AcQEt. The solvent is 
removed under a stream of air. The crude residue is purified by flash chromatography 
on silica-gel (AcOEt / heptane, 1 :2), yielding the title compound (3 8 mg) in 59% as a 

30 yellowish gum: f R = 6.14 min (LC-1), ESI-MS (pos.): m/z 324.14 [M+H] + , ESI-MS 
(neg.): m/z 322.22 [M-H] + ; 'H-NMRKCDCU): 8 (ppm) 3.92 <s, 3H, Me), 4.67<s, 2H, 
SCH 2 ), 5.29 (s, 1H, NH), 7.36-7.56 (m, 4Harom), 7.65 (d, IHarom), 7.94 (d, IHarom), 8.10 

(S, IHarom) 
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Intermediate 5-F-E-03c 

2-(4-Ethvloxvcarbonvl-butvlsulfanylV5-fluoro-benzoimidazole 

A suspension of 5-fluoro-l#-benzoimidazole-2-thiol (168 mg, 1 mmol), 5-bromo- 

5 pentanoic acid ethyl ester (1 88 mg, 0.9 mmol, 145 ul) and K 2 C0 3 (276 mg, 2 mmol) in 
acetone (2 ml) is refluxed for 3 h. It is cooled down and filtered over a short plug of 
silica gel and rinsed with AcOEt. The solvent is removed in vacuo. The crude is 
purified by flash chromatography on silica-gel (AcOEt / heptane, 1:2), yielding the title 
compound (1 90 mg) in 64% as a brown oil: t K = 1 .87 min (LC-2), ESI-MS (pos.): m/z 

10 ,v>.97.28 [M+H] + , ESI-MS (neg.): m/z 295.30 [M-H] + ; 'H-NMR (CDC1 3 ): 8 (ppm) 1.25 
(t, 3H, CH 3 ), 1.79 (br. t, 4H), 2.36 (br. t, 2H, CH 2 CO), 3.28 (br. t, 2H, SCH 2 ), 4.14 (q, 
2H, ClfcO), 6.93 (dt, lHarom), 7.20 (dd, lHarom), 7.41 (dd, HUm). 

Intermediates 5-CI-D-Olc to 5-F-H-01c ofthe following Table 35 are prepared using a 
1 5 procedure analogous to one of those described for Intermediates 5-Me-D-01 c, 5-CN-H- 
01c or 5-F-E-03c, using the appropriate 5-substituted benzimidazole-2-thiol in place of 
5-memyl-lif-benzoimidazole-2-thiol, 5-cyano-l/f-benzoimidazole-2-thiol or 5-fluoro- 
l/f-benzoinudazole-2-thiol. 



Intermediate 



5-CI-D-01c 



4-Me-D-01c 



5-CN-D-02C 



5-CN-E-03C 



Name 

5-Chloro-2-[2-(4- 
chloro-phenoxy)- 
ethylsulfanyl]- 
benzoimidazole 

2-[2-(4-Chloro- 

phenoxy)- 
ethylsulfanyl]-4- 

methyl- 
benzoimidazole 

5-Cyano-2-(2- 

phenoxy- 
ethylsulfanyl)- 
benzoimidazole 

5^Cyano-2-(4- 
ethyloxycarbonyl- 

butylsulfanyl)- 
benzoimidazole 



Formula (mln] M ®J ° ata MS Data 
Mol weight (Meth.) pjfjjjj* m/z [M-H]* 



J15H12CI2N20S 7.23 



339.24 



(LC-1) 



C16H15CIN20S 6.18 
318.82 (LC-1) 



C16H13N30S 6.37 
295.36 (LC-1) 



C15H17N302S 5.96 
303.38 (LC-1) 



353.12 355.15 



317.13 319.19 



296.02 294.21 



304.17 302.22 
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5-CF3-E-03C 



5-CF3-H-01c 



5-F-D-02C 



5-F-H-01C 



2-{4- - - 

^V^f rb ° n K yl_ C15H17F3N202S 6.66 

2o3yt 346 37 ^ 
benzoimidazole 

2-(3- 

Methoxyrarbonyl- c17H13F 3 N202 s 4.14 . 



366.36 



(LC-1) 



benzylsulfanyl)-5- 
trifluoromethyl- 
benzoimidazple 

5-Fluoro-2-(2- 
phenoxy- 

ethylsulfanyl)- 
benzoimidazole 

5-Fluoro-2-<3- 

methoxycarbonyl- C16H13N202FS 6.05 

benzylsulfanyl)- 316.355 (LC-1) 
benzoimidazole 



C15H13N20FS 2.11 
288.345 (LC-2) 



347.3 345.4 



300.19 298.17 



289.19 287.22 



317.11 315.26 



Table 35 

Example 5-NO2-C-02a 

5 (2-Benzvlsulfanvl-5-nitro-benzoimidazol-l -vlVacetic acid 

/erf-Butyl (2-benzylsulfanyl-5-m^o-benzoimidazol-l-yl)-acetate (Precursor 5-N02-C- 
02b, 20 mg, 0.05 mmol) is dissolved in TFA / dichloromethane (1:1, 0.5 ml) and stirred 
for 2 h at it; The solvents are evaporated under a stream of air and Et 2 0 (1 ml) is added 
to the crude mixture. The solid obtained is filtered, rinsed twice with Et2<3 and dried 

10 under high vacuum yielding the title compound (10.4 mg) in 60% as a slightly yellow 
solid: f R = 6.30 min (LC-1), ESI-MS (pos.): m/z 344.23 [M+H] + , ESI-MS (neg.): m/z 
342.34 [M-H] + ; 'H-NMR (DMSO-d 6 ): 8 (ppm) 4.66 (s, 2H, SCH 2 ), 5.07 (s, 2H, 
CH 2 C0 2 ), 7.23-7.33 (m, 3 Harom), 7.46 (dd, 2 Han> m ), 7.74 (d, 1 H^), 8.13 (dd, 1 
rW, 8.44 (d, 1 H*™). 



15 



Examples 5-NO2-D-01a to 6-NO2-G-06a of the following Table 36 are prepared 
analogous to the procedure described for Example 5-NO2-C-02a, using Precursors 5- 
NO2-D-01b to 6-NO2-G-06b in place of 5-NO2-C-02b. 



Example 



Name 



Formula 
Mol weight 



f R [mln] 
(Meth.) 



MS Data 

m/z 
[M+H]* 



MS Data 
m/z [M-H]+ 
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5-NO2-D-01a 



{5-Nitro-2-{2-(4-chloro)- 

phenoxy-ethylsulfanyl]- C17H14CIN305S 6.84 
benzoimidazol-1-yl}- 407.833 (LC-1) 
acetic acid 



408.12 406.21 



5-Nitro-2-(2-phenoxy- 

ethylsulfanyl)- C17H15N305S 
(5/6)-NO2-D-02a benzoimidazol-1-yl]-acetic 373 38g 
acid and its 6-Nitro 
regioisomer 



6.46 
(LC-1) 



374.25 372.36 



c k,™ ^ no (Z-Benzylsulfanyl-S-nitro- C16H13N 304S 6.3 
5-NO2-C-02a benzoimidazol-1-yl)- ^ 362 (LC-1) 
acetic acid 



344.23 342.34 



5-NO2-C-05a 



[2-(3,3-Diphenyl- 

propylsulfanyl)-5-nitro- C24H21N304S 7.24 

benzoimidazol-1-yl]-acetic 447.514 (LC-1) 
acid 



448.36 



446.4 



5-NO2-E-03a 



[2-(4-Ethyloxycarbonyl- 
butylsu ifanyl)-5-nitro- 
benzoimidazol-1 -yl]-acetic 
acid 



C16H19N306S 6.11 
381.408 (LC-1) 



382.3 



380.34 



5-NO2-G-06a 



{2-[3-(1,3-Dioxo-1,3- 
dihydro-isoindol-2-yl)- 
propylsulfanyl]-5-nitro- 

benzoimidazol-1 -yl}- 
aceticacid 



C20H16N4O6S 6.14 
440.435 (LC-1) 



441.29 439.33 



5-NO2-H-01a 



[2-(3-Methoxycarbonyl- 

benzylsulfanyl)-5-nitro- C18H15N306S 6.24 

benzoimidazol-1-yl]-acetic 401.398 (LC-1) 
acid 



402.24 400.28 



5-NO2-K-01a 



5-NO2-T-04a 



{2-[3-(Butoxycarbonyl- 

phenethyl-amino)- 
propylsulfanyl]-5-nitro- 
benzoimidazol-1 -yl}- 
aceticacid 

[2-(3- 
Diphenylacetylamino- 
propylsulfanyl)-5-nitro- 
benzoimldazpl-1 -yl]-acetic 
* acid 



C25H30N4O6S 7.37 
514.601 <LC-1) 



C26H24N405S 2.24 
504.56 (c) 



513.3 



515.2 



505.58 503.54 



C M^n, (2 : BenZ y' SU ' fany 'f^ 6.27 
6-NO2-C-02a benzoimidazol-1-yl)- ^ ^62 

acetic acid 



<LC-1) 



344.3 



342.34 
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[2-(3,3-Diphenyl- 

fiKirwr-itta propylsulfanyl)-6-nitro- C24H21N304S 7.26 446 4 

6-NO2-C-05a be n 2 dmidazol-1-yl]-acetic 447.514 (1X5-1) 44836 4464 

acid 

[2-(4-Ethyloxycarbonyl- . 

c Kifto bJm. butylsulfanyl)-6-nitro- C16H19N306S 6.07 . 380 _ 

6-N02-E^)3a ben2 ^ mjda2 oVl.yl]-acetic 381.408 (LC^1) 382.3 380.34 

acid 

{2-[3-(1,3-Dioxo-l,3- 

dihydro-isoindol-2-yl)- ponw ifiMAORq ft 11 
6-NO2-G-06a propylsulfanyl]-6-nitro- ^ ■ ^Ss^" XUM) 44129 4394 
benzoimidazol-1-yl}- 
aceticacid 

Table 36 

Precursor 5-NO2-C-02b 

5 tert-Butvl (2-benzrylsulfanvl-5-nitro-benzoimidazol-l -yf) 

A suspension of ter^utyl<2-merc»pto-5-nitro-b«nzoimidazol-l-yl)-acetate 
(Intermediate 3-IIa, 3 1 mg, 0.1 mmol), benzyle bromide (1 8.8 mg, 13 jxl, 0.1 1 mmol) 
and K 2 C0 3 (28 mg, 0.2 mmol) in acetone (1 ml) is refluxed for 2h 30min. The crude 
mixture is filtered on a short pad of silica-gel and rinsed with acetone. Evaporation of 

10 the solvent in vacuo and drying under high vacuum yields the title compound as a 
yellow oil which is used in the next step without further purification: t& = 7.69 min 
(LC-1), ESI-MS (pos.): m/z 400.28 [M+H] + ; 'H-NMR (CDCI3): 0 (ppm) (CDC1 3 ): 1.33 
(s, 9H, fBu), 4.60 (s, 2H), 4.65 (s, 2H), 7.13 (d, 2 Ha™), 7.17-7.26 (m, 3 H^m), 7.34 

(m, 2 Han,,,,), 8.12 (dd, 1 Harom), 8.55 (d, 1 Harom). 



15 



20 



Precursors 5-NO2-C-05b to 6-NO2-G-06b of the following Table 37 are prepared 
analogous to the procedure described for Precursor 5-NO2-C-02b, using the 
appropriate alkyl or aryl halogenide for benzyl bromide and the appropriate 
Intermediate 3-IIa or Intermediate 3-IIb, or a (1:1) mixture of both, respectively. 



, ' Formula [min] MS JL ata MS Data 

Precursor Name Mol weight (Meth.) { ^ m/z[M-H]+ 
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fert-Butyl (2-Benzylsulfanyl-5- C20 H21N3O4S 7 69 
5-NO2-C-02b nitro-benzoimidazoM-yl)- 39945 ( LC-1) 40028 n/a 

acetate 



fert-Butyl [2-(3,3-diphenyl- C28H 29N364S 842 
5-NO2-C-05b propylsulfanyl)-5-nitro- 503RI (LC-1) 504 43 502A1 

benzoimidazol-1-yl]-acetate . 



fert-Butyl {5-nitro-2-{2-(4- 
5-NO2.D-01b \ h , ch'oroj-phenoxy. C21 H22CIN305S 8^03 
ethylsulfanyl]-benzoimidazol- 463.93 (LC-1) 
1-ylJ-acetate 



fert-Butyl I5-nitro-2-(2- 

,.„i Mn , n(Wh phenoxy-ethylsulfanyl)- C21H23N305S 7.76 

(5/6)-NOZ-D-0ZD benzo i midazo |. 1 .y|). aC etate 429.49 (LC-2) 
and its 6-nitro regioisomer 



C21H23N305S 7.76 428>24 



fert-Butyl [2-(4- 

5-NO2-E-03b K^'^: 1 ?^ 1 " C 2°H27N306S 7^45 ■ 
butylsulfanyl)-5-nitro- 437.51 (LC-1) 

benzoimidazol-1 -yl]-acetate 

fert-Butyl {2-[3-(1,3-dioxo-1, 3- 

5-NO2-G-06b dihydro-isoindol-2-yl)- C24H24N406S 7.38 ' M 4Q54 
propylsulfanyl]-5-nitro- 496.54 (LC-1) 

benzoimidazol-1-yl}-acetate 

fert-Butyl [2-(3- 

5-NO2-H-01b . methoxycarbonyl- C22H23N306S 2^54 456 58 

benzylsulfanyl)-5-nitro- 457.5 (LC-2) 

benzoimidazol-1-yl]-acetate 

fert-Butyl {2-[3- 

5-NO2-K-01b (buto^carbony^henethyl- C29H38N406S 843 M 56g4 

amino)-propylsulfanyl]-5-mtro- 570.7 <LC-1) 
benzoimidazol-1 -yl}-acetate 



fert-Butyl (2-benzylsulfanyl-€- ronuoiM^nAc; 7*7 
6-NO2-C-02b nitro-benzoimidazoM-yl)- 39946 fLC-1) 400,35 n/a 

acetate , " 1 ' 



fert-Butyl 12-(3,3-diphenyl- C28 H29N304S 8 44 
6-NO2-C-05b propylsulfanyl)-6-nitro- ™ori ,,r„ 504.33 502.54 

benzoimidazol-1-yl]-acetate 50361 (LC " 1) 
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6-NO2-D-02b 



fert-Butyl [6-nitro-2-(2- 
phenoxy-ethylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 



C21H23N305S 7.76 
429.49 (LC-1) 



430.31 428.24 



6-NO2-E-03b 



terf-Butyl [2-(4- 
ethyloxycarbonyl- 
butylsulfanyl)-6-nitro- 
benzoimidazol-1 -yl]-acetate 



C20H27N3O6S 7.43 
437.51 (LC-1) 



438.35 436.39 



6-NO2-G-06b 



fert-Butyl {2-[3-(1 > 3-dioxo-1,3- 

dihydro-isoindol-2-yl)- C24H24N406S 7.38 

propylsulfanyl]-6-nitro- 496.54 (LC-1) 
benzoimidazol-1-yl}-acetate 



497.36 495.4 



Table 37 

Examples H-12a to H-14a of the following Table 38 are prepared analogous to the 
procedure described for Example H-Ola, using Precursors H-12b to H-14b in place of 
H-Olb. 



Example 



H-12a 



H-13a 



H-14a 



Name 



[2-(3-lsopropyloxycarbonyl- 
6-methoxy-benzylsulfanyl)- 
benzoimidazol-1 -yl]-acetic 
acid 

[2-(3-Methyloxycarbohyl-6- 

phenyl-benzylsu If anyl)- 
benzoimidazol-1 -yl]-acetic 
acid 

[2-(4-Methyloxycarbonyl- 
oxazol-2-ylmethylsulfanyl)- 
benzoimidazol-1 -y l]-acetic 
acid 



Formula 
Mol weight 



C21H22N205S 
414.47 



C24H20N2O4S 
432.49 



C15H13N305S 
347.35 



*r [mini 
(Meth.) 



0.86 
(LC-3) 



1.05 
(LC-3) 



1.70 
(LC-2) 



MS Data 

m/z 
[M+H]* 



MS Data 
m/z [M- 



415.23 n/a 



432.92 431.04 



347.88 346 



Table 38 



Precursors H-12b and H-14b of the following Table 39 are prepared using a procedure 
analogous to that described for Precursor H-Olb, using Alkylating agents H-l 2d and H- 
14d in place of 5-bromo-hexanoic acid ethyl ester. 
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Formula f R [min] MS ° ata 
Precursor Name Mol weight (Meth.) 

fert-Butyl [2-(3- 

u low isopropyloxycarbonyl-6- C25H30N2O5S 2.70 471 qq 

H " 12b methoxy-benzylsulfanyl)- 470.58 (LC-2) 4nya 
benzoimidazol-1 -yl]-acetate 

fert-Butyl [2-(4- 

u4au methyloxycarbonyl-oxazol- C19H21N305S 2.24 . 0 , 92 

H ' Ub 2-ylmethylsulfanyl)- 403.45 (LC-2) 40d ^ 
benzoimidazol-1 -yl]-acetate 

Table 39 

5 Alkylating agent H-12d 

3-Chloromethvl-4-methoxY-benzoic acid isopropvl ester 

As described in: McKillop, A.; Madjdabadi, F., A.; Long. D. A. Tetrahedron Lett., 
, 1983,24, 1933-1936. 
To a solution of 4-methoxybenzoic acid isopropyl ester (370 mg, 1 .89 mmol) in dry 

1 0 nitromethane (1 0 ml) is added A1C1 3 (301 mg, 2.26 mmol, 1.2 eq.) and 

methoxyacetylchloride (181 ^1, 215 mg, 1.98 mmol, 1.05 eq.) and the mixture is stirred 
overnight at rt. Water (1 0 ml) is added and the aqueous phase is extracted twice with 
dichloromethane. The organic phase is dried over Na2S04 and the solvent removed in 
vacuo. The yellowish residue is purified by chromatography on silica-gel (AcOEt / 

15 heptane, 1 :4), yielding the title compound (87 mg) in 29%: t K = 2.47 min (LC-2), ESI- 
MS (pos.): m/z 242.95 [M+H] + ; 'H-NMR (CDC1 3 ): 8 (ppm) 1.33 (d, 6H, CH(CH3) 2 ), 
3.91 (s, 3H, OCH3), 4.61 (s, C&C1), 5.19 (sept., 1H, CH(CH 3 )2), 6.87 (d, 1 Ha™), 7.98 

(m, 2Harom)- 

20 Alkylating agent H14-d is prepared accordingly to the described 4 steps procedure: 
Hermitage, S. A.; Cardwell, K. S.; Chapman, T.; Cooke, J. W. B.; Newton, R. Org. 
Proc. Res. Development, 2001, 5, 37-44. 



Precursor H-13h 
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tert-Butvl f2-(3-methvloxvcarbonvl-6-phenvl-^^ 
acetate 

To tert-butyl {2-[(6-bromo-3-methoxycarbonyl)-benzylsulfanyl]-benzoiim 
acetate (Precursor H-08b, 49.1 mg, 0.1 mmol) in 1,2-dimethoxyethane (1.5 ml) are 

5 added phenylboronic acid (12.2 mg, 0.1 mmol, 1 eqO, 

bis(triphenylphosphine)palladium dichloride {0.1 mg, 1 ymol, 1 % mol) and some 
saturated Na 2 C0 3 solution in water (0.3 ml). The resulting biphasic mixture is allowed 
to stir 25 h at 80°C then 2 h at reflux. Then another load of catalyst is added and the 
reaction is refluxed overnight. The mixture is allowed to cool down to rt and the 

10 solvents are removed in vacuo. The yellowish residue is purified twice by 

chromatography on silica-gel (AcOEt / heptane, 1 :4), yielding the title compound (9 
mg) in 19% as a colourless oil: f R = 1.22 min (LC-3), ESI-MS (pos.): m/z 488.98 
[M+Hf. 

15 Examples H-15a and H-16a 

rac f 2-r2-Methoxv-5 -( 1 -methoxv-ethvlVbenzvlsulfanvll-benzoimidazol- 1 -vll -acetic 
acid and rac l2-r5-(l-Hvdroxv-e1hvlV2-methoxv-benzvlsulfanvll-benzoimidazol-l-vll- 
acetic acid 

To a solution of [2-(5-acetyl-2-memoxy-ben2ylsulfanyl)-benzoimidazol-l-yl]-acetic 
20 acid (Example H-l la, 75 mg, 0.2 mmol) in dry methanol (1 ml) is added sodium 
borohydride (36 mg, 0.92 mmol, 0.46 eq.) and the mixture is stirred at rt for a few 
minutes. Some 1 N aqueous HC1 solution (5 ml) is added and the mixture is extracted 
three times with AcOEt. The combined organic phase is washed with brine and dried 
over MgSC>4. The solvents are removed under a stream of air to afford a yellowish solid 
25 residue which is purified by preparative HPLC yielding: rac {2-[2-methoxy-5-(l- 
memoxy-emyl)-benzylsulfanyl]-benzounidazol-l-yl}-acetic acid (4.6 mg) in 6% as a 
white solid : = 1.70 min (LC-2), ESI-MS <pos.): m/z 385.16 [M+H] + and rac {2-[5- 
(l-hydroxy-emyl)-2-methoxy-benzylsulfanyl]-benzointidazol-l-yl} acid (2.9 . 
mg) in 4% as a white sol|i: t K = 1.73 min (LC-2), ESI-MS (pos.): m/z 372.24 pvi+H] + . 

30 

Examples (R)-I-0 la and (S)-I-01a of the following Table 40 are prepared over two 
steps analogous to the procedures described for Example I-Ola, using Precursors (R)-I- 
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00b and (S)-I-00b in place of l-00b. They both were purified by preparative thin-layer 
chromatography on silica-gel: Eluent (Chloroform/ MeOH/ AcOH, 90:10:1). 



Example 



(R)-l-01a 



(S)-l-01a 



Name 



I2-((R)-1 -Butyryl-piperidin-3- 

ylmethylsulfanyl)- 
benzoimidazol-1 -yl]-acetic 
acid 

(2-((S)-1 -Butyryl-piperidin-3- 

ylmethylsulfanyl)- 
benzoimidazoH -yl]-acetic 
acid 



Formula 
Mol weight 



C19H25N303S 
375.493 



C19H25N303S 
375.494 



tR [min] 
(Meth.) 



0.72 
(LC-3) 



0.72 
(LC-3) 



MS Data 

m/z 
[Nl+HJ* 



376.33 



-376.33 



5 Table 40 

Examples (R)-I-00b and (S)-I-O0b of the following Table 41 are prepared analogous to 
the procedures described for Example I-01b, using (R)-3-hydroxyme%l-piperidine-l- 
carboxylic acid terf-butyl ester or (S)-3-hydroxymethyl-piperidine-l-carboxylic acid 
10 tert-butyl ester instead of rac 3-hydroxymethyl-piperidine-l -carboxylic acid terf-butyl 
ester. 



Precursor 



(R)-l-00b 



(S)-l-00b 



Name 



Formula 
Mol weight 



tert-Butyl [2-((R)-1-tert- 
butyloxycarbonyl-piperidin- C24H35N304S 

3-ylmethylsulfanyl)- 461.63 
benzoimidazol-1 -yl]-acetate 

fe/f-Butyl [2-((S)-1-fert- 
butyloxycarbonyl-piperidin- C24H35N304S 

3-ylmethylsulfenyl)- 461.64 
benzoimidazol-1 -yl]-acetate 



f R [minl 
(Meth.) 



1.02 
(LC-3) 



1.02 
(LC-3) 



MS Data 

mlz 
[M+H] + 



462.36 



462.36 



15 



^ Table 41 

Example I-14a 

rac (2-ri-(3-Phenyl-acrvlovlVDiperidin-3-ylmemylsulfanyl1-benzoimida 2»l-l-yil- 
acetic acid 
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- rac terf-Butyl {2-[l-(2-phenyl-emenesulfonyl)-piperi^ 
benzoimidazol-l-yl}-acetate (Precursor I-14b, 6 mg, 0.01 1 mmol) in TFA / 
dichloromethane (1 :1 1 ml) is allowed to stir overpight at rt. The solvents are removed 
under a stream of air and the resulting product is dried under high vacuum. This yields 
5 the title compound (5.6 mg) in 100% as a colourless oil which crystallizes on standing: 
f R = 1.06 min (LC-3), ESI-MS (pos.): m/z 471.88 [M+H] + . 

Examples 1-1 5a to I-23a of the following Table 42 are prepared analogous to the 
procedures described for Example 1-1 4a, using Precursors I-15b to I-23b in place of I- 
10 14b. 



Example 



l-15a 



l-16a 



l-17a 



l-18a 



l-19a 



l-20a 



1-21 a 



Name 

rac{2-[1-(3,4-Dichloro- 
benzenesulfonyl)-piperidin- 

3-ylmethylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 
rac[2-(1- 
Phenylmethanesulfonyl- 
piperidin-3- 
ylmethylsulfanyl)- 
benzoimidazol-1 -ylj-acetic 
acid 

rac {2-[1-{Toluene-4- 
sulfonyl)-piperidin-3- 
ylmethylsulfanyl]- 
benzoimidazol-1 ^ylj-acetic 
acid 

rac {2-[1 -(Naphthalene-2- 
sulfonyl)-piperidin-3- 
ylmethylsulfenyl]- 
benzoimidazol-1 -yl}-acetic 
acid 

rac {2-[1-(Butane-1- 
sulfonyl)-piperidin-3- 
ylmethylsulfenyl]- 
benzoimidazol-1 -yl}-acetic 
. acid 
rac {2-[1 -(4-Methoxy- 
benze'hesulfonyl)-piperidin- 

3-$methylsulfanyl]- 
benzoimidazol-1-yl}-acetic 
acid 

rac{2-[1-(Propane-2- 
sulfonyl)-piperidin-3- 
ylmethylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 



Formula 
Mol weight 



C21H21CI2N304S2 
514.45 



C22H25N304S2 
459.58 



C22H25N304S2 
459.58 



C25H25N304S2 
495.61 



C19H27N304S2 
425.57 



C22H25N305S2 
475.58 



C18H25N304S2 
41154 



t R [mln] 
(Meth.) 



1.16 
(LC-3) 



1.01 
(LC-3) 



1.06 
<LC-3) 



1.12 
(LC-3) 



0.98 
(LC-3) 



1.02 
(LC-3) 



0.89 
(LC-3) 



MS Data 

m/z 
[M+H]* 



513.84 



459.91 



459.91 



495.91 



425.92 



475.9 



411.87 
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acid 



rac {2-[1-(Thiophene-2- 
sulfonyl)-piperidin-3- C 19H21N304S3 1.00 > ' ft . 
l-22a . ylmethylsulfanyl]- 451 '. 58 (LC-3) 45181 

benzoimidazol-1-yl}-acetic 
acid 

rac [2-(1-Methanesulfonyl- 

. P'Pu 6 ^" 3 " ,x C16H21N304S2 0.8 0 , fl , Q | 

l-23a ylmethylsulfanyl)- 383 49 (LC-3) 38391 

benzoimidazol-1 -yl]-acetic 
acid 

.' c Table 42 



Precursor 1-1 4b 

5 rac terf-Butvl (241 -(2-phenvl-ethenestafonvlVpiperidin-3-vlmethvlsulfanvl1- 
benzoimidazol-1 -vl}-acetate 

To a solution of DIPEA (63.9 yl, 48.3 mg, 0.37 mmol, 4.5 eq.) and 2-phenyl- 
ethenesulfonyl chloride (25.2 mg, 0.125 mmol, 1.5 eq.) in 1,2-dichloroethane (0.5 ml) 
was added 3-(l-te^butoxycarbonylmemyl-lH-benzoi^ 
10 piperidinium chloride (Intermediate I-00b-bis, 30 mg, 0.083 mmol) in 1,2- 
dichloroethane (1 ml). The reaction mixture is stirred at rt overnight. The solvents are 
evaporated under reduced pressure and the crude is purified by preparative HPLC 
yielding the title compound in 1 8% as a colourless oil: f R -1.20 min (LC-3), ESI-MS 
(pos.): m/z 528.35 [M+Hf. 



15 



Precursors I- 1 5b to I-23b of the following Table 43 are prepared using a procedure 
analogous to that described for Precursor I-14b, substituting the appropriate sulfonyl 
chloride for 2-phenyl-ethenesulfonyl chloride 



_ . . . . . MS Data WIS Data 



racfert-Butyl{2-[1-(3,4- 
dichloro-benzenesulfonyl)- C25H2 9CI2N304S2 n/a 



l-15b piperidin-3- ^ on ^;^°" n/a n/a 

ylmethyteulfenylj- 570 55 (LC_3) 

benzoimidazol-1 -yl}-acetate 
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1-1 6b 



M7b 



1-1 8b 



1-1 9b 



l-20b 



1-21 b 



l-22b 



l-23b 



rac fert-Butyl P-O- 
phenylmethanesulfonyl- 
piperidin-3- 
ylmethylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 
rac fert-Butyl {2-[1-(toluene- 
4-sulfonyl)-piperidin-3- 
ylmethylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

rac fert-Butyl ^-ll- 
fnaphthalene^-sulfonyl)- 
piperidin-3- 
ylmethylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

rac fert-Butyl {2-[1-(butane- 
1 -sulfonyl)-piperidin-3- 
ylmethylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 

rac fert-Butyl {2-[1-(4- 
methoxy-benzenesulfonyl)- 
piperidin-3- 
ylmethylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 
rac fert-Butyl {2-[1- 
(9ropane-2-sulfonyl)- 
piperidin-3- 
ylmethylsulfanyl]- 
benzoimidazol-1 -yl}-acetate 
rac fert-Butyl {2-[1- 
(thiophene-2-sulfonyl)- 
piperidin-3- 
ylmethylisulfanyll- 
benzoimidazol-1 -yl}-acetate 

rac fert-Butyl [2-(1- 
methanesulfonyl-piperidin- 

3-ylmethylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 



C26H33N304S2 1.18 
515.69 (LC-3) 



C26H33N304S2 i.21 
515.69 (LC-3) 



C29H33N304S2 1.24 
551.72 (LC-3) 



C23H35N304S2 1.17 
481.67 (LC-3) 



C26H33N305S2 1.19 
531.69 (LC^3) 



C22H33N304S2 1.13 
. 467.65 (LC-3) 



C23H29N304S3 1.17 
507.69 (LC-3) 



C20H29N3O4S2 1.08 
439.59 (LC-3) 



516.3 n/a 



516.3 : ' .. n/a 



552.39 550,45 



482.3 



n/a 



508.27 



440.26 



n/a 



468.31 n/a 



n/a 



n/a 



Table 43 



10 



Intermediate l-00b-bis 

3-(l-/e^Butoxvcarbonvlmethvl-lH-benzoiimdazol-2-ylsulfanvlmethvlVpiperi 
chloride 

rac ferf-Butyl [2-(l -ferf-butyloxycarbonyl-piperidm-3-ylmethylsulfanyl)- 
benzoimidazol-l-yl]-acekte (Intermediate l-00b, 409 mg, 0.89 mmol) is dissolved in 
AcOEt / Et 2 0 (1 : 1 , 4 ml), and 2.2 ml of a 2M HC1 solution in EtaO are added. After 45 
min the solvent is removed tit vacuo and the crude solid formed is dried under high 
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vacuum, yielding the title compound (360 mg) in 100% as a white solid: *r = 0.74 min 
(LC-3), ESI-MS (pos.): m/z 362.31 [M+H] + . 

Example I-24a of the following Table 44 is prepared analogous to the procedures 
5 described for Example 1-0 1 a, using Precursors I-24b in place of 1-0 1 b. It is purified by 
flash-chromatography on silica-gel using (AcOEt/ Acetone/ Water/ Acetic acid) 
(16:2:1:1) as the eluent. 



. - - m m WIS Data MS Data 

Ex am p,e Nam. Ho ~ pSg ■ 

[2-(1-Butyryl-piperidin-4- 

i»a~ ylmethylsulfanyl)- C19H25N303S 2.00 „ R9< . - 7491 

'■ 24a benzoimidazol-1-yl]-acetic 375.49 <LC-2) 37625 37421 
acid 



10 Table 44 

Precursor I-24b of the following Table 45 is prepared analogous to the procedures 
described for Example I-00b, using 4-hydroxymethyl-piperidine-l-carboxyUc acid tert- 
butyl ester in place of 3-hydroxymethyl-piperidine-l-carboxylic acid terf-butyl ester 



15 



Formula f R [minl MS JL ata 

Precursor Name Mol weight (Meth.) { ^ 

rac tert-ButyH2-(1-terf- 

.... butyloxycarbonyl-piperidin- C24H35N304S 8.95 AR >>? R 

'" 24b . 4-ylmethylsulfanyl)- 461.62 (LC-1) w - 

benzoimidazol-1 -yl]-acetate 



Table 45 



20 



Example 5-N02-H-1 1 a of the following Table 46 is prepared analogous to the 
procedure described for Example 5-NO2-C-02a, using Precursor 5-N02-H-1 lb in place 
of5-NO2-C-02b. 
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Example 



5-N02-H-11a 



Name 



[2-(5-Acetyl-2-methoxy- 
benzylsulfanyl)-5-nitro- 
benzoimidazol-1-yl]-acetic 
acid 



Formula 
Mol weight 



C19H17N306S 
415.42 



<r [min] 
(Meth.) 



1.02 
(LC-3) 



MS Data 

mlz 
[M+H]* 



MS Data 
m/z [M- 



416.06 414.12 



Table 46 

Precursor 5-N02-H-1 lb of the following Table 47 is prepared analogous to the 
5 procedure described for Precursor 5-NO2-(3 : 02b J using l-(3-chloromethyl-4-methoxy- 
phenyl)-ethanone in place of benzyl bromide. 



Precursor 



5-N02-H-11b 



Name 



fert-Butyl [2-(5-acetyl-2- 
methoxy-benzylsulfanyl)-5- 
nitro-benzoimidazol-1 -yl]- 
acetate 



Formula 
Mol weight 



C23H25N306S 
471.53 



f R [min] 
(Meth.) 



1.17 
(LC-3) 



MS Data MS Data 
mlz m/z [M- 
IM+HJ* HJ* 



472.10 470.16 



10 



15 



Table 47 



Examples 4,6-CF32-H-01a to 5,6-C12-I-01a of the following Table 48 are prepared 
using a procedure analogous to one of those described for Examples (5/6)-Me-D-0J a, 
(5/6)-CN-H-01a, or (5/6)-F-E-03a, using Precursors 4,6-CF32-H-01b to 5,6-G12-I-01b 
in place of (5/6)-Me-D-01b, (5/6)-CN-H-01b, or (5/6)-F-E-03b, respectively. 



Example 



4.6-CF32-H- 
01a 



4.6-CF32-H- 
11a 



Name 

[2-(5 : Methyloxycarbonyl- 
benzylsulfanyl)-4,6-bis- 
friflubromethyl- 
benzoimidazol-1 -yl]-acetic 
acid 

|2-(5-Acetyl-2-methoxy- 
benzylsulfanyl)-4,6-bis- 
trifluoromethyl- 
benzoimidazol-1 -y l]-acetic 



Formula f R [min] 
Mol weight (Meth.) 



C20H14F6N2O4S 2.60 
492.39 <LC-2) 



C21H16F6N204S 2.55 
506.42 (LC-2) 



MS Data 

m/z 
[M+H]* 



492.91 



506.95 
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acid 



[2-(1-Butyryl-piperidin-3- 
4,6-CF3M- ylmethylsulfanylK6-bjs. C21H 23F6N303S 1.19 ' ^ 
01a u tnflu°romethyl- 511 ; 48 (LC _ 3) 612.04 

benzoimidazol-1-yl]-acetic ' 
acid 

[2-(5-Methyloxycarbonyl- 
5,6-W!e2-H- benzylsulfanyl)-5,6- C20H20N2O4S 0.98 384 g5 
01a dimethyl-benzoimidazol-1- 384.45 (LC-3) 
yl]-acetic acid 

[2-(5-Acetyl-2-methoxy- 

5,6-W!e2-H- benzylsulfanyl)-5,6- C21H22N204S 0.96 39924 
11a dimethyl-benzoimidazoH- 398.48 (LC-3) °* ' 

yl]-acetic acid 

[2-(1-Butyryl-piperidin-3- 

5,6-Me2.W1a A . y'methylsuHanylJ-S.e. C21H29N3Q3S 0*0 

' dimethyl-benzoimidazol-1- 403.54 (LC-3) 
yl]-acetic acid 

[2-(5-Methyloxycarbonyl- 

* ftriou ni a benzylsulfanyl)-5,6- C18H14CI2N204S 1.14 425 Q2 
5 ' 6 ' c,2 ' H " 01a dichlorp-benzoimidazoM- 425.29 (LC-3) 
yl]-acetic acid 

[2-(5-Acetyl-2-methoxy- 

£ c ri0 u , ia benzylsulfanyl)-5,6- C19H16CI2N204S 0.97 43Q 1 

5,6-ciz-H-na d j ch | 0ro -benzoimidazoM - 439.31 (LC-3) w>1 
yl]-acetic acid 

{2-(1 -Butyryl-piperidin-3- 
e c no i ni a ylmethylsulfanyl^S- C19H23CI2N303S 1.09 M3 gg 
5,6-CI2-l-01a dich , oro . ben20 j m i dazoM . 444.38 (|_C-3) 

yl]-acetic acid 

Table 48 



Precursors 4,6-CF32-H-01b to 5,6-Cl2-H-l lb of the following Table 49 are prepared 
using a procedure analogous to one of those described for Precursors (5/6)-Me-D-01b, 
(5/6)-CN-H-01b or (5/6)-F-E-03b, using Intermediates 4,6-CF32-H-01b to 5,6-C12-H- 
11b in place of 5-Me-D-01c, 5-CN-H-01c or 5-F-E-03c. 



Precursor 



Name 



Formula 
Mol weight 
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te/f-Butyl [2-{5- 

4.6-CF32-H- u m fKSl C24H22F6N204S 133 rag ok 
01b 548.50 (LC-3) 548.95 

benzoimidazol-1 -yl]-acetate 

fert-Butyl [2-{5-Acetyl-2- 
4.6-CF32-H- methoxy-benzylsulfanyl)- C25H24F6N204S 1.32 c ft9 Q4 
11b 4,6-bis-trifluoromethyl- 562.52 (LC-3) ■ 

benzoimidazol-1 -yl]-acetate 
ferf-Butyl [2-(1-butyryl- 

4.6-CF32-I- . ♦ul^iwSdfiWc C25H31F6N303S 1.33 , fiR 0R 
01b ylmethylsulfanyl)-4 6-b.s- (| _ c . 3) 568.06 

trifluoromethyl- ' 

benzoimidazol-1 -yl]-acetate 

fert-Butyl [2-(5- 

- 5,6-Me2-H- C24H28N204S 1.21 ^ 01 

yl]-acetate 
ferf-Butyl [2-(5-acetyl-2- 
5,6-Wle2-H- methoxy-benzylsulfanyl)- C25H30N2O4S 1.17 axaqq 
11b 5,6-dimethyl- 454.58 (LC-3) 

benzoimidazol-1 -yl]-acetate 
fert-Butyl [2-(1-butyryl- 

eflH - lft4U . "SP^^-ft C25H37N303S 1.16 Aftn „ 
5,6-Me2-l-01b ylmethylsulfanyl)-5,6- 459 64 (LCs3) 460.05 

dimethyl-benzoimidazoM- 
yl]-acetate 
ferf-Butyl [2-{5- 

cco,.un,K ™ eth ^ C22H22CI2N204S 1.27 ' mM 

5,6-CI2-H-01b benzylsulfanyl)-5,6- 481 39 (LC-3) 480 - 88 

dichlorb-benzoimidazol-1- 1 

yl]-acetate 
fert-Butyl [2-(5-acetyl-2- 
ecrwum methoxy-benzylsulfanyl)- C23H24CI2N204S 1.26 AQA „ 
5 ' 6 ' C,2 " H * 1 "5 l 6KJichloro-benzoimida20l. 495.42 (LC-3) 4W0 ' 

1-yl]-acetate 
rac ferf-Butyl [2-(1-butyryl- 

5,6-CI2-l-01b ylmet^ C23H31CI2N303S 1.26 4gg g2 

dichloro-benzoimidazol-1- 500 - 48 (LC " 3) 
yl]-acetate 

Table 49 

Intermediates 4,6-CF32-H-01c to 5,6-C12-I-01c of the following Table 50 are prepared 
using a procedure analogous to one of those described for Intermediates 5-Me-D-Oic, 
5-CN-H-01c or 5-F-E-03c, using the appropriate 5-substituted benzimidazole-2-thiol in 
place of 5-methyl-lJy-benzoimidazole-2-thiol, 5-cyano-l//'-benzoimidazole-2-'thiol or 
5-fluoro-l/f-benzoimidazole-2-thiol, respectively. 
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Intermediate 



Name 



Formula 
Mol weight 



4,6-bis-Trifluoromethyl-2-(3- 
4.6-CF32-H- methyloxycarbonyl- C18H12F6N202S 
01c benzylsulfanyl)- 434.36 

benzoimidazole 

4,6-bis-Trifluoromethyl-2-{3- 

acetyl-6- C19H14F6N202S 
methoxybenzylsulfanyl)- 448.38 
benzoimidazole 

rac 4,6-Bis-trifluoromethyl- 
2-(1-butanoyl-piperidin-3- C19H21F6N30S 



4.6-CF32-H- 
11c 



4.6-CF32-I- 
01c 



5,6-Me2-H- 
01c 



ylmethylsulfanyl)- 
benzoimidazole 

5,6-Dimethyl-2-(3- 
methyloxycarbonyl- 
benzylsulfanyl)- 
benzo imidazole 



453.44 



C18H18N202S 
326.41 



t* [min] 
(Meth.) 



1.22 
(LC-3) 



1.21 
(LC-3) 



1.19 
(LC-3) 



0.93 
(LC-3) 



5,6-Me2-H- ^2!!!S!!^S^SI^' C19H20N2O2S 0.88 
methoxybenzylsulfanyl)- 34044 (LC-3) 

benzoimidazole 



11c 



5,6-Me2-M)1c 



5,6-CI2-H-01c 



rac 5,6-Dimethyl-2-(1- 
butanoyl-piperidin-3- 
ylmethylsulfanyl)- 
benzoimidazole 

5,6-dichloro-2-(3- 
methyloxycarbonyl- 
benzylsulfanyl)- . 
benzoimidazole 



C19H27N30S 
345.50 



5,6-CI2-l-01c 



rac 5,6-Dichloro-2-(1- 
butanoyl-piperidin-3- 
ylmethylsulfanyl)- 
benzoimidazole 



0.85 
(LC-3) 



C16H12CI2N202S 0.93 
367.25 (LC-3) 



c * ™ u 5,6-dichtoro-2-(3-acetyW- C17H14C , 2N2 02S 1.14 
5,6-CI2-H-11c methoxybenzylsulfanyl)- 3g1 2 q (LC-3) 

benzoimidazole ^ 



C17H21CI2N30S 1.1 
386.34 (LC-3) 



MS Data MS Data 
mlz m/z [M- 
[M+H] + HI 



434.85 433.26 



448.83 447.17 



453.89 453.26 



326.91 325.11 



340.95 339.22 



346 344.27 



326.91 325.11 



380.87 n/a 



385.92 n/a 



Table 50 



Example 5-HCO-H-l la 

[2-( 5-Acetvl-2-methoxv-benz^lsulfanvlV5-formyl-benzoimidazol-l-yl1-acetic acid 
A solution of terr-butyl [2-(5-aeetyl-2-methoxy-benzylsulfanyl)-5-formyl- 
benzoirnidazol-l-yl]-acetate (Precursor 5-HCO-H-l lb, 16 mg, 0.035 mmol) in TFA / 
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dichloromethane (1:1, 4 ml) is allowed to stir overnight at it. The solvents are removed 
under a stream of air and the resulting products are dried under high vacuum. This 
yields the title compound (14 mg) in 1 00% as a yellow solid: r ft = 0.94 min (LC-3), 
ESI-MS (pos.): m/z 398.86 [M+H] + , ESI-MS (neg.): m/z 397.06 [M-H] + ; 'H-NMR 
5 (DMSO-dg): 8 (ppm) 2.46 (s, 3H, COCH 3 ), 3.88 (s, 3H, OCH 3 ), 4.59 (s, 2H, SCH 2 ), 
4.96 (s, 2H, CH2CO2), 7.11 (d, 1 Ha™,), 7.65 (d, 1 Hwm). 7.74 (d, 1 H^), 7.90 (dd, 1 

Harom), 8.06 (d, 1 Harom), 8.12 (d, 1 Harom), 10.01 (s, 1H, CHO). 

Examples 5.6-F2-H-1 la to 5-F-H-l la of the following Table 51 are prepared analogous 
10 to the procedure described for Example 5-HCO-H-l la^ using Precursors 5,6-F2-H-l lb 
to 5-F-H-l lb in place of 5-HCO-H-l lb. 



Example 



Name 



Formula 
Moi weight 



[2-(5-Acetyl-2-methoxy- 
, e „ H i(|a benzylsulfanyl)-5,6-difluoro- C19H16F2N204S 
5,w "^""' 1ia benzoimidazoH-yl]-acetic 406.40 

acid 



5-MeS02-H- 
11a 



5-MeCO-H- 
11a 



4-F-H-11a 



5-CF3-H-11a 



5-F-H-11a 



[2-(5-Acetyl-2-methoxy- 
benzylsulfanyl)-5- 
methanesulfonyl- 
benzoimidazol-1 -yl]-acetic 
acid 

[5rAcetyl-2-(5-acetyl-2- 
methoxy-benzylsulfanyl)- 
benzoimidazol-1 -yl]-acetic 
acid 

[2-(5-Acetyl-2-methoxy- 
benzylsulfanyl)-4-fluoro- 
benzo jmidazol-1 -yl]-acetic 
acid 

[2-(5-Acetyl-2-methoxy- 
benzylsulfanyl)-5- 
trifluoromethyl- 
benzoimidazol-1 -y l]-acetic 
acid 

[2-(5-Acetyl-2-methoxy- 
benzylsulranyl)-5-fluoro- 
benzoimidazol-1 -yl]-acetic 
acid 



C20H20N2O6S2 
448.51 



C21H20N2O5S 
412.46 



C19H17FN204S 
388.41 



f R [min] 
(Meth.) 



1.01 
(LC-2) 



0.91 
(LC-3) 



0.94 
(LC-3) 



0.99 
(LC-3) 



MS Data MS Data 

m/z m/z 



C20H17F3N2O4S 1.07 
438.42 (LC-3) 



C19H17FN204S 0.96 
388.41 (LC-3) 



[M+HJ* 



i/zrM- 



406.96 405.09 



448.83 447:03 



412.84 411.04 



388.83 387.03 



438.86 437.06 



388.94 387.08 



15 



Table 51 
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Example 6-F-H-l la 
r2-(5-Acetvl-2-mefooxv-benz^l^ 

To a solution of methyl [2-(5-acetyl-2-methoxy-benzylsulfanyl)-6-fluoro- 
benzoimidazol-l-yl]-acetate (Precursor 6-F-H-llb, 11.3 mg, 0.029 mmol) in dry THF 

5 (0.3 ml) is added some 1 N aqueous lithium hydroxide solution (0. 140 ml, 5 eq.). The 
resulting biphasic solution is allowed to stir 1 h at rt. The solvents are removed in 
vacuo, water is added as well as IN HC1 in water so as to set the pH of the aqueous 
solution to pH=l . The resulting acidic aqueous phase is extracted three times with 
'. AcOEt. the organic phase is dried over Na 2 S04 and the solvent removed in vacuo and 

10 the product was dried under high "vlcuum. This yields the title compound (6 mg) in 

55% as a greyish solid: f R = 0.95 min (LC-3), ESI-MS (pos.): m/z 388.89 [M+H] + , ESI- 
MS (neg.): m/z 387. 10 [M-H] + ; ^-NMR (DMSO-d 6 ): 8 (ppm) 2.40 (s, 3H, COCH 3 ), 
3.87 (s, 3H, OCH 3 ), 4.49 (s, 2H, SCH 2 ), 4.82 (s, 2H, CH 2 C0 2 ), 7.01 (t, 1 H^m), 7.09 

(d, 1 Ha™,), 7.42 (d, 1 H aro m), 7.53 (dd, 1 Harom), 7.86 (d, 1 Harom), 7.98 (s, 1 Harem). 



15 



20 



Example 5-F-H-l la (l'-Me) of the following Table 52 is prepared analogous to the 
procedure described for Example 6-F-H-l la, using Precursor 5-F-H-l lb (l'-Me) in 
place of 6-F-H-l lb. 



e i ♦ WIS Data MS Data 

rac2-[2-(5-Acetyl-2- 

5-FrH-11a methoxy-benzylsulfanyl)-5- C20H19FN2O4S 1.00 4Q2 8? 4Q1 QJ 
Me) fluoro-benzoimidazoM-yl]- 402.44 (LC-3) 
propionic acid 

Table 52 



Precursors 5-HCO-Hllb to 5-F-H-l lb (l'-Me) of the following Table 53 are prepared 
using a procedure analogous to that described for Precursor H-Olb, substituting l-(3- 
25 chloromethyl-4-methoxy-phenyl)-ethanone for 5-bromo-hexanoic acid ethyl ester and 
using Intermediates 3-HI to 3-TXbis for Intermediate 3-1. 
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Precursor 



Name 



Formula 
Mol weight 



C23H24F2N204S 
462.51 



fert-Butyl [2-(5-acetyl-2- 

c urn mi* methoxy-benzylsulfanyl)-5- C24H26N205S 
5-huu-m-iid f0rmy |. benZ0 imida20l-1 -yl]- 454.54 

acetate 

fert-Butyl [2-(5-acetyl-2- 
,, F , H11h methoxy-benzylsulfanyi)- 
o,o-r 4-n-i i d 5 (6 ^if| U oro-benzoimidazol- 
1-yl]-acetate 

fert-Butyl [2-(5-acetyl-2- 
methoxy-benzylsulfanyl)-5- 
^ methanesulfonyl- 
"benzoimidazol-l -yl]-acetate 

fert-Butyl [5-acetyl-2-(5- 
acetyl-2-methoxy- 
benzylsulfanyl)- 
: benzoimidazol-1-yl]-acetate 

fert-Butyl [2-(5-acetyl-2- 
methoxy-benzylsulfanyl)-4- C23H25FN204S 
fluoro-benzoimidazol-1-yl]- 444.52 
acetate 

fert-Butyl [2-(5-acetyl-2- 
methoxy-benzylsulfanyl)-5- C24H25F3N204S 

trifluoromethyl- 494.53 
benzoimidazol-1 -ylj^acetate 

fert-Butyl [2-(5-acetyl-2- 
methoxy-benzylsulfanyl)-5- 
fluoro-benzoimidazoH -y lj- 
acetate 



f R [min] 
(Meth.) 



1.13 
(LC-3) 



1.06 
(LC-3) 



5-MeS02-H- 
11b 



5-MeCO-H- 
11a 



4-F-H-11b 



5-CF3-H-11b 



5-F-H-11b 



6-F-H-11b 



5-F-H-11a (1'- 
Me) 



C24H28N206S2 
504.62 



C25H28N205S 
468.57 



C23H25FN204S 
444.52 



Methyl [2-(5-acetyl-2- 
methoxy-benzylsulfanyl)-6- 
fluoro-benzoimidazol-1 -yl]- 
acetate 

Ethyl 2-[2-{5-acetyl-2- 
methoxy-benzylsulfanyl)-5- 
fluoro-benzoimidazol-1 -yl]- 
propionate 



C20H19FN2O4S 
402.44 



C22H23FN204S 
430.49 



1.08 
(LC-3) 



1.13 
(LC-3) 



1.16 
(LC-3) 



1.21 
(LC-3) 



1.16 
(LC-3) 



1.06 
(LC-3) 



1.12 
(LC-3) 



MS Data MS Data 
mlz m/z[M- 
IM+HT HJ* 



454.92 n/a 



463.32 n/a 



468.98 



444.89 



402.87 



430.97 



504.91 503.25 



n/a 



n/a 



494.94 n/a 



445.03 n/a 



n/a 



n/a 



Table 53 



Intermediate 3-Vm . 

ferf-Butvl f2-mercapto-5Jtrifluoromethvl-benzoimidazol-l-vlVacetate 
In a test tube equipped with a septum, /erf-butyl (2-nitro-4-trifluoromethyl- 
phenylamino)-acetate (Starting material 5-Vm, 80 mg, 0.25 mmol) is dissolved in dry 
THF (0.5 ml). Argon is allowed to bubble through this solution for 10 min. Then dry 
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palladium on carbon (10% w/w, 26 mg, 10% mol) is added and the flask is set under H2 
atmosphere. The resulting mixture is shaken vigorously at rt overnight. If necessary, 
another 8% mol of palladium on charcoal 10% w/w is added and the resulting 
suspension is stirred for another hour under H2 atmosphere. The crude mixture is then 
5 filtered over celite to remove any solid particle. The celite is rinsed once with dry THF. 
To the resulting light yellow solution is added, under argon, 1,1 
thiocarbonyldiimidazole (89 mg, 0.5 mmol, 2 eq.). The resulting orange solution is 
allowed to stir at rt for 5 h. Water is then added. The yellow solid formed is filtered 
over a fritted funnel, rinsed thoroughly with water and dried under high vacuum. This 
HO yields the title compound (60 mg) in 73% as a yellow solid: f R = 1.10 man (LC-3), ESP 
MS (pos.): m/z 332.99 [M+Hf, 33 1.13 [M-H] + ; ! H-NMR (DMSO-de): 5 (ppm) 1 .41 (s, 
9H, fBu), 5.06 (s, 2H, NHCH2CO2), 7.44 (s, 1H, lUm), 7.57 (s, 2H, IW, 13.25 (or. 
s,lH,SH). 

1 5 Intermediates 3-IH to 3-DCbis of the following Table 54 are prepared using a procedure 
analogous to that described for Intermediate 3-Vm, using Starting materials 5-in to 5- 
DCbis in place of Starting material 5-Vm. 

In some cases the product was purified by flash-chromatography on silica-gel using a 
suitable (AcOEt / heptane) mixture [(3:7), (4:6) or (5:5)] as the eluent. 



20 



MS Data MS Data 



■n.ern.ed.,.. Na m , 

tett-BuW (6-fomiyl-2- C14H16N203S 

3-IH mercapto-benzoimidazof-1- 292 35 (LC-3) 291.15 

yl)-acetate v - ; 

tert-Bu^ 1.21 n/fl 9QP17 

3-IV mercapto-benzoimidazol-1- 300 32 (LC-3) 299.17 

yl)-acetate u * 

tert-Butyl (2-mercapto-5- C 14H18N204S2 0.97 ^ M ^ 16 

3-V methanesulfonyl- 342 43 (LC-3) 34282 341.16 

benzoimidazol-1-yl)-acetate * * 

tert-Butyl-(5-acetyl-2- ncuiftMon^ 1 

3-VI mercapto-benzoimidazol-1- 30633 (LC-3) 0/8 305,12 

yl)-acetate " ^ { ' 
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tert - Bu ^(4-fuoro-2- . C13H 15FN202S 1.03 . . ■ 0M 

3-VII mercapto-benzoimidazol-1- 282 33 (LC-3) 281.13 
yl)-acetate 

tert-Butyl (5-fluorb-2- C13H 15FN202S 1.05 . 0M „ 

3-IX mercapto-benzoimidazol-1- 282 33 (L02) 281.13 

yl)-acetate \ ) 

Methyl (6-fluoro-2- noHQFNi202S 0 9 

3-X . mercapto-benzoimidazol-1- 24025 (LC-3) 24089 239,17 

yl)-acetate ' I . / 

>aC E M 2 ^ U ?!°: Z : A C12H13FN202S 0.99 „ ft QQ 7fi7 nQ 

3-IXbis mercapto-benzoimidazol-1- 268 31 {LC-3V 26899 267.09 

yl)-propionate -- ^ . ' 

Table 54 



Starting material 5-Vin 
5 fert-Butyl (2-nitro-4-trifluoromethvl-pfe 

A mixture of 4-fluoro-3-nitrobenzotrifluoride (209 mg, 1 mmol), glycine terf-butyl 
ester hydrochloride (201 mg, 1.2 mmol) andNaHC0 3 (128 mg, 2 mmol) in dry DMSO 
(1 ml) is stirred overnight at 50 or 65°C. In case the reaction is not complete a further 
heating at 85°C to 1 00°C for 3 h is necessary. The reaction is then cooled to rt and 

TO water is added. The yellow to orange solid formed is filtered over a fritted funnel, 
rinsed thoroughly with water and dried under high vacuum. This yields the title 
compound (254 mg) in 79% as a yellow solid: / R - 1.08 min{LC-3), ESI-MS (pos.): 
m/z 403.2 [M+2AcCN] + , m/z 321.56 [M+H] + , ! H-NMR (DMSO-ck): 8 (ppm) 1.44 (s, 
9H, fBu), 4.23 (d, 2H, NHCIfcCCb), 7.08 (d, 1H, Harom), 7.80 (dd,lH, Harom), 8.34 <br. 

15 S, 1H, Harom), 8.65 (t, 1 H, NH). 

Starting materials 5-m to 5-IXbis of the following Table 55 are prepared using a 
procedure analogous to that described for Starting material 5-V, substituting the 
appropriate 0-nitrofluorobenzene for 4-fluoro-3-nitrobenzotrifluoride and the 
20 appropriate amino-acid ester hydrochloride for glycine terf-butyl ester hydrochloride. 
In some cases the product is purified by recrystallization out of a heptane / toluene 
(1:1) mixture or by flash-chromatography on silica gel using a heptane / AcOEt (4:1) 
mixture as eluent 
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Starting 
material 



Name 



Formula 
Mol weight 



fa [mm] 
(Meth.) 



MS Data MS Data 
m/z m/z rM- 
[M+Hf Hf 



5-111 



ferf-Butyl (4-formyl-2-nitro- C13H16N205 1.09 
phenylamino)-acetate 280.28 (LC-3) 



n/a 



279.33 



5-IV 



fert-Butyl (4,5-difluoro-2- C12H14F2N204 1.09 
nitro-phenylamino)-acetate 288.25 (LC-3) 



n/a 



287 14 



fert-Butyl (4- 
5-V methanesulfonyl-2-nitro- 
phenylamino)-acetate 



C13H18N206S 1.04 
330.36 (LC-3) 



n/a 



329.19 



5-VI 



ferf-Butyl (4-acetyl-2-nitro- 
phenylamino)-acetate 



C14H18N205 
294.30 



1.1 
(LC-3) 



294.89 



n/a 



5-VII 



fert-Butyl (3-fluoro-2-nitro- 
phenylamino)-acetate 



C12H15FN204 1.01 
270.26 (LC-3) 



n/a 



n/a 



5-IX 



tert-Butyl (4-fluoro-2-nitro- C12H15FN204 1.03 
phenylamino)-acetate 270.26 (LC-3) 



271.21 



n/a 



5-X 



Methyl (5-fluoro-2-nitro- 
phenylamino)-acetate 



C9H9FN204 
228.18 



1.94 
(LC-2) 



228.8 



227.2 



rac Ethyl 2-(4-Fluoro-2- 
5-IXbis nitro-phenylamino)- 
propionate 



C11H13FN204 1.14 
256.23 (LC-3) 



271.03 



n/a 



Table 55 



10 



Example 5-F-H-17a 

(2-r5-f23-Dihvdro-indole-l-carbonvlV2-methoxv-benzvlsulfanvl1-5-fluoro- 
benzoimidazol-l-yll-acJitic acid 

/er/-Butyl {2-[5-(2,3-dihydro-indole-l -carbonyl)-2-memoxy-benzylsulfanyl]-5-fluoro- 
benzoimidazol-l-yl}-acetate (Precursor 5-F-H-17b, 26 mg, 0.047 mmol) in a TFA / 
dichloromethane mixture (1 :1, 0.5 ml) is allowed to stir at rt for 4 h. The solvents are 
removed under a stream of air. The product is precipitated in Et20, filtered, rinsed with 
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Et2G and dried under high vacuum. This yields the title compound (22 mg) in 99% as a 
light pink solid: t R = 1 .04 min (LC-3), ESI-MS (pos.): m/z 492.1 1 [M+Hf, ESI-MS 
(neg.): m/z 490.18 [M-H] + ; 'H-NMR (DMSO-de): 8 (ppm) 2.88 (t, 2H, NCIfcQkAr), 
3.85 (t, 2H, NQfcCH 2 Ar), 3.89 (s, 3H, OCH 3 ), 4.54 <s, 2H, SCH 2 ), 4.95 (s, 2H, 

5 CH2CO2), 6.97 (t, 1 Harom), 7.02-7.09 (m 5 4 Harom), 7.1 1 (d, 1 Harom), 7.21 (d, 1 BUn), 

7.38-7.57 (m, 3 Harom). 

Examples 5-F-H-l 8a to 5-F-H-29a of the following Table 56 are prepared analogous to 
the procedure described for Example 5-F-H-17a, using Precursors 5-F-H-18b to 5-F-H- 
1 0 29b 2i place of 5-F-H-l 7b. In some cases purification must be carried out by 
preparative HPLC. 



- ■ " , . , , MS Data WIS Data 

Exa m p,e Name Molweight 1iS I ^ 

[2-(5-Butylcarbamoyl-2- 

e cuifl methoxy-benzylsulfanyl)-5- C22H24FN304S 1.00 aar\>> aaa<\° 

5-F-H-iBa fluoro.ben20imidazon.yi]. 445.5-1 ( L C-3) ™ 1£ w.io 

acetic acid 

{2-[2-Methoxy-5- 

5-F-H-19a Tet^St^Sm- C22H ^ 2 Q F i l Q 305S ,,° r 8 o; 460.18 458.17 

benzoimidazol-1-yl}-acetic 4t>a4y (L ^~*> 
acid 

[2-(5-Benzylcarbamoyl-2- 

5-F-H-20a methoxy-benzylsulfanyl).5- C25H22FN304S 101 ^ 4?8 1g 

fluoro-benzoimidazol-1-yl]- 479.52 (LC-3) 
acetic acid 

[2-(5-Diethylcarbamoyl-2- 

5FH21a methoxy-benzyisuIfanyl)-5- C22H24FN304S 0.96 ^ 1g 444^ 

fluoro-benzoimidazol-1-yl]- 445.51 (LC-3) 
acetic acid 
{2-[5-(Benzyl-ethyl- 

T^rP " 2 n m ,f? 0Xy " C27H26FN304S . 1.04 , nR 1Q ^ ' 

5-F-H22a benzylsulfanylJ-5-fIuoro- 5Q7 58 (LC-3) 508 - 19 506.25 

benzoimidazol-1-yl}-acetic J ' 

acid 

[2-(5-Acetyl-2-ethoxy- 

, P H91a benzylsulfanyl)-5-fluoro- C20H1 9FN204S 1 .01 403 ^ 401 1 

5-F-HZ33 b enzoimidazol-1-yl]-acetic 402.44 (LC-3) 4UJU4 WL1 

acid 

{2-[5-Acetyl-2-(3-hydroxy- 

c c u OA?* propoxy)-benzylsulfanyl]-5- C21 H21FN205S 1 .48 ~ A% . 1fi 

5-F-H-24a 5uoro.benzoimidazoM.yl}-. 432.47 (LC-3) 4333 43116 
acetic acid 
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. [2-(5-Acetyl-2-propbxy- 
5-F-H-25a benzylsulfanyl^-fluora- C21H21FN204S 105 t 
benzoimidazol-1-yl]-acetic 416.47 (LC-3) 
acid 

[2-(5-Acetyl-2-butoxy- . 
5-F-H26a . h ben 2 yl3ulfanyl)^fluor<v C22H23FN204S 109 ■ „ 

benzoimidazol-1 -yl]-acetic 430.49 (LC-3) 
acid 

[2-(5-Benzoyl-2-methoxy- 
5-F-H27a benzylsulfanylJ-S-fluoro- C24H19FN204S 107 45104 448.96 
. benzpimidazoH-ylJ-acetic 450.48 (LC-3) 
acid 

[5-Fluoro-2-(6-methoxy-3- 

. ° X ^ ir ? da ,2l 5 " * C20H1 7FN204S 0.96 AM ^ ~ 0Q a 
5-F-H28a ylmethylsulfenyl)- 40042 <LC . 3) 401.04^ 399.1 

benzoimidazol-1 -yl]-acetic 

acid 

[5-Fluoro~2-(3-methoxy-8- 
oxo-5,6,7.8-tetfahydro- 

5-F-H29a r P ^ a] T 2 'u C21H ^ 204S ,iVV 415.03 413.09 

ylmethylsulfanyl)- 414.46 (LC-3) 

benzoimidazol-1 -yl]-acetic 

acid 

Table 56 

5-F-H-17b 

5 W-Butvl i2-r5-(23-dihvdro-indole-l-carbonyl)-2-m^ 
benzoimidazol- 1 -yl) -acetate 
To a solution of te^butyl [2-(3-hyckoxycarbonyl-^^ 

benzoimidazol-l-yl]-acetate (Precursor 5-F-H-00b, 44.6 mg, 0.1 mmol) in dry DlylF 
(0.8 ml) are added successively Et 3 N (21.1 pi, 15.2 mg, 0.15 mmol, 1.5 eq.), HOBt 

10 (23.0 mg, 0.15 mmol, 1.5 eq.), N-(3-dimethylaminopropyl)-N'-e%lcarbodii^ 
hydrochloride (28.8 mg, 0.15 mmol, 1.5 eq.) and indoline (16.8 pi, 17.9 mg, 0.15 
mmol, 1.5 eq.). The reaction mixture is stirred at rt overnight. The solvents are 
evaporated under reduced pressure, dichloromethane (4 ml) is added and the resulting 
organic phase is washed once with 2 ml of a 1M NaHCCb solution in water and once 

1 5 with 2 ml of a 1M solution of sodium hydrogen sulfate in water. The acidic aqueous 
phase was extracted once with dichloromethane (2 ml). The combined organic phase is 
washed with brine. The solvent is removed under a stream of air and the resulting crude 
product is dried under high vacuum overnight yielding the title compound {40 mg) in 
83% as a light brown oil: t K = 1 .20 min (LC-3), ESI-MS (pos.): m/z 548.23 |M+H] + , 
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^-NMR (CDCI3): 8 (ppm) 1 .400 (s, 9H, /Bu), 2.95 (t, 2H, NCHzQfcAr), 3.91 (s,3H, 
OCH3), 3.95 (t, 2H, NCHjCHaAr), 4.65 (s> 2H, SCH 2 ), 4.72 (s, 2H, CH2CO2), 6.91- 

7.19 (m, 7 Harom), 7.45 (m, 1 IW, 7.52 (m, 1 Harom), 7-64 (m, 1 Harom). 

5 Precursors 5-F-H-18b to 5-F-H22b of the following Table 57 are prepared using a 
procedure analogous to that described for Precursor 5-F-H-17b, substituting the 
appropriate sulfonyl chloride for 2-phenyl-ethenesulfonyl chloride. 

e .1- 4. MS Data MS Data 

P ™ ... . m—.— :*S$m 1*3 

te/f-Butyl {2-(5- 

5-F-H-18b butylcarbamoyl-2-methoxy- C26H32FN304S 116- 502.23 500.23 
benzylsulfanyl)-5-fluoro- 501.61 (LC-3) 

benzoimidazol-1 -yl]-acetate 

terf-Butyl {5-fluoro-2-{2- 

5-F.H-19b methoxy-Hmorphojne-4- C26H30FN3O5S 109 516 . 29 514.56 
carbonyl)-benzylsulfanyl]- 515.60 (JLC-3) 

benzoimidazol-1 -yl}-acetate 

fert-Butyl [2-(5- 

ecu oak benzylcarbamoyl-2-methoxy- C29H30FN3O4S 1.17 „ ft0 . 
5-F-H-20b benzyisuifanyD-S-fluoro- 535.63 (LC-3) 53624 534 23 

benzoimidazol-1 -yl]-acetate 
tert-Butyl [2-(5- 

,.„,.. diethylcarbamoyl-2-methoxy- C26H32FN304S 1.14 cno-x n/a 
5-F-H2lb benzylsulfanyl)-5-fluoro- 501.61 (LC-3) ou '* 

benzoimidazbl-1 -yl]-acetate 

fert-Butyl {2-[5-(benzyl-ethyl- 

ccu«v»k carbamoyl)-2-methoxy- C31H34FN304S 1.21 «M-«n n/a 

5-F-H22b benzylsulfanyl]-5-fluoro- 563.68 (LC-3) 564 ^° 0/3 

benzoimidazol-1 -yl}-acetate 

10 Table 57 



Precursor 5-F-H-00b 

fert-Butyl r2-(3-hvdroxvcarbonvl-benzvlsulfanvl')-5-fluoro-benzoiniidazol-l-yl1-acetate 
To a solution of 3-hydroxymethyl-4-methoxy-benzoic acid (Starting material H-OOe, 
15 910 mg, 5 mmol) in dry THF (50 ml)cooled to 0°C under inert atmosphere are added 
successively triphenylphosphine (1 782 mg, 6 mmol, 1 .2 eq.) and di-terf-butyl- 
azodicarboxylate (1381 mg, 6 mmol, 1.2 eq). The initially deep yellow colour 
disappears after 10 min. Then terf-butyl (5-fluoro-2-mercapto-benzoimidazol-l-yl)- 
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acetate (Intermediate 3-m, 1270 mg, 0.9 mmol, 0.9 eq.) is added. The reaction mixture 
is allowed to warm up to rt and stirred at this temperature for 1 h. Evaporation of the 
solvent in vacuo and purification by flash-chromatography on silica gel (AcOEt / 
heptane/ AcOH, 1 0:90: 1), provides the title compound (680 mg) in 30% as beige solid: 
5 = 1.08 min (LC-3), ESI-MS (pos.): m/z 447.09 [M+H] + , ESI-MS (neg.): m/z 426.18 
[M-H] + . 

Starting material H-OOe 
3-Hvdroxvmethvl-4-methoxy-benzoic acid 

10 Onto awarm solution of Ca(OCl)2 (7.14 g, 49.95 mmol, 3.3 eq.)in water (25 ml) is 
added a warm solution of K 2 C0 3 (5.14 g, 37.35 mmol, 2.49 eq.) and KOH (1 .46 g, 26.1 
mmol, 1 .74 eq.) in water (25 ml) . After 30 min of vigourous stirring, the undesired 
solid formed is filtered and rinsed with little water. The solution obtained is poured 
onto a suspension of 1 -(3-chloromethyl-4-methoxy-phenyi)-ethanone (2.98 g, 15 

1 5 mmol) in 1 ,4-dioxane (10 ml). The resulting suspension is stirred 2 h at rt and 2 h at 
70°C Under cooling of the suspension in an ice bath, are subsequently added solid 
NaHS0 3 (100 mg), then 96% sulfuric acid until pH = 3. The aqueous phase thus 
obtained is extracted four times with AcOEt. The combined organic phase is washed 
with brine and dried over Na2S04. Evaporation of the solvent in vacuo yields the title 

20 compound (1 .8 g) in 66% as a white solid. f R = 0.72 min (LC-3), ESI-MS (pos.): m/z 
182.99 [M+H] + . 

Precursors 5-F-H-23b to 5-F-H-29b of the following Table 58 are prepared using a 
procedure analogous to that described for Precursor H-Olb, using Alkylating agents H- 
25 23d to H-29d in place of5-bromo-hexanoic acid ethyl ester. 



Precursor 



5-F-H23b 



Name 



ferf-Butyl {2-(5-acetyl-2- 
ethoxy-benzylsulfanyl)-5- 
fluoro-benzoimidazoM -yl]- 
acetate 



Formula 
Mol weight 



C24H27FN204S 
458.55 



f R [min] 
(Meth.) 



1.18 
(LC-3) 



MS Data 

m/z 
[M+Hl* 



459.14 
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5-F-H-24b 



5-F-H-25b 



5-F-H26b 



5-F-H27b 



5-F-H28b 



5-F-H29b 



ferf-Butyl {2-[5-acetyl-2-(3- 
hydroxy-propoxy)- 

benzylsulfanyl]-5-fta or °- 
benzoimidazoM -yl}-acetate 

ferf-Butyl [2-{5-acetyl-2- 
propoxy-benzylsulfanyl)-5- 
fluoro-benzoimidazol-1 -ylj- 
acetate 

ferf-Butyl [2-(5-acetyl-2- 
butoxy-benzylsulfanyl)-5- 
fluoro-benzoimidazoM -yl]- 
acetate 

ferf-Butyl (2-(5-benzoyl-2- 
methoxy-benzylsulfanyl)-5- 
fluoro-benzoimidazol-1 -yl]- 
acetate 

ferf-Butyl [5-fluoro-2-(6- 
methoxy-3-oxo-indan-5- 
ylmethylsulfanyl)- 
benzoimidazol-i -yl]-acetate 

ferf-Butyl {5-fluoro-2-(3- 
methoxy-8-oxo-5,6,7,8- 
tetrahydro-naphthalen-2- 
ylmethylsulfanyl)- 
benzoimidazol-1 -yl]-acetate 



C25H29FN205S 1.08 
488.57 (LC-3) 



C25H29FN204S 1.22 
472.57 (LC-3) 



C26H31FN204S 1.24 
486.60 (LC-3) 



C28H27FN204S 1.22 
506.59 (LC-3) 



C24H25FN204S 1.16 
456.53 (LC-3) 



C25H27FN204S 1.17 
470.56 (LC-3) 



489.07 



473.20 



487.13 



507.22 



457.14 



471,20 



Table 58 

Alkylating agents H-23d to H-29d of the following Table 59 are prepared using a 
procedure analogous to that described for Alkylating agent H-12d, substituting the 
corresponding reagent or H-24g for 4-methoxybenzoic acid isopropyl ester. 



Alkylating 
agent 



Name 



•- i « r~:»i WIS Data 
Formula t R [min] ^ 

Mol weight (Meth.) j M+ hj* 



H-23d 



H3-Chloromethyl-4-ethoxy- C11H13CI02 1.07 
pheriyl)-ethanone 212.67 (LC-3) 



213,09 



1-[3-Chloromethyl-4-(3- riouicrirv* 
H-24d hydrW-propoxy)-phenyl]- 242 70 
' ethanone 



0.92 
(LC-3) 



243.05 



u „. 1-(3-Chloromethyl-4- C12H15CI02 1.11 ~~ 7 -~ 

"• zsa propoxy-phenyl)-ethanone 226.70 (LC-3) 
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u, M 1-(3-ChloromethyW-butoxy- C13H17CI02 1.15 
M " Z6fl phenyl)-ethanone 240.73 (LC-3) 



u „. (3-Chloromethyl-4-methoxy- C15H13CI02 1.01 0M u 
• 70 phenyl)-phenyl-methanone 260:72 <LC-3) . " 



H-28d 



6-Chloromethyl-5-methoxy- 
indan-1-one 



C11H11CI02 
210.66 



0.99 
(LC-3) 



211.08 



7-Chloromethyl-6-methoxy- 
H-29d 3,4-dihydro-2H-naphthalen- 
1-one 



C12H13CI02 
224.68 



1,04 
(LC-3) 



225.06 



Table 59 

Starting material H-24g 
5 l-r4-r3-Hvdroxv-propoxvVphenvll-ethanone 

is prepared according to the procedure described in: Mandoli, A.; Calamante, M.; 
Feringa, B. L.; Salvadori, P. Tetrahedron Asymmetry 2003, 14, 3647-3650. 

Examples 5-F-I-01ato 5-F^I-35a of the following Table 60 are prepared analogous to 
10 the second procedure described for the synthesis of Example 1-01 a, using Precursors 5- 
F-I-01b to 5-F-I-35b in place of 5-F-H-17b. The products which did not crystallize 
were pure enough to be used as such in the next step. 



Example 



5-F-l-01a 



5-F-l-11a 



Name 



rac [2-(1 -Butyryl-piperidin- 
3-ylmethylsulfanyl)-5-fluoro- 
benzoimidazol-1 -ylj-acetic 
acid 

rac (5-Fluoro-2-[1 -(furan-2- 
carbonyl)-piperidin-3- 
ylmethylsulfanyl]- 
benzoimidazol-1 -yl}-acetic 
acid 



Formula 
Mol weight 



C19H24FN303S 
393.48 



C20H20FN3O4S 
417.45 



t R [mln] 
(Meth.) 



0.92 
(LC-3) 



0.94 
(LC-3) 



MS Data 

m/z 
[M+Hf 



MS Data 
m/z[M- 

Hf 



394.02 392.22 



417.89 416.16 
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rac{2-[1-(4-Bromo- 

benzoyl)-piperidin-3- r99H9iRrFN303S 101 
5-F-l-13a ylmethylsulfanyl]-5-fluoro- C22HS 2S r S 3 ■ . nVSv 507.89 506.09 
benzoimidazoM-ylhacetlc 50639 ( LC " 3) 
acid 

(S)-[5-Fluoro-2-(1- 
benzyloxycarbonyl-azetidin- r9 i H 20FN3O4S 102 
5-F-l-34a 2-ylmethylsulfanyl)- C2 ^29A6 'n^t 430.12 428.18 

benzoimidazol-1 -yl]-acetic 
acid 
[5-Fluoro-2-(1- 
benzyloxycarbonyl-azetidin- C2 ih20FN3O4S 101 
5-F-1-35a 3-ylmethylsulfanyl)- 7oqar f\c\\ 42998 42811 

benzoimidazol-1 -yl]-acetic * ftWW 
acid 

Table 60 

Precursor 5-F-I-01b 

5 rac fert-Butvl r2-(l-butvn^l-piperidin-3-vlmethvlsulfanvlV5-fluoro-benzoim 
yl]-acetate 

To a solution of l-(3-hydroxymel!iyl-piperidin-l-yl)-butan-l-one (Starting material I- 
Ole, 278 mg, 1.5 mmol, 1.5 eq.) in dry THF (10 ml) cooled to 0°C under inert 
atmosphere are added successively triphenylphosphine (458 mg, 1.75 mmol, 1.75 eq.) 

10 and di-/er/-butyl-azodicarboxylate (402 mg, 1.75 mmol, 1.75 eq). The initially deep 
yellow colour disappears after 10 min. Then terf-butyl (5-fluoro-2-mercapto- 
benzoimidazol-l-yl)-acetate (Intermediate 3-III, 280 mg, 1 mmol) is added. The 
reaction mixture is slowly allowed to warm up to rt overnight. Evaporation of the 
solvent in vacuuo and purification by flash-chromatography on silica gel (AcOEt / 

15 heptane, 2:3), provides the title compound (217 mg) in 95% as a slightly yellow resin: 
r R = 1.14 min (LC-3), ESI-MS (pos.): m/z 450.08 [M+H] + . 

Precursors 5-F-I-l lb to 5-I-35b of the following Table 61 are prepared using a 
procedure analogous to that described for Precursor 5-F-I-01b, using Starting material 
20 I-lle to I-35e in place of^Starting material I-01e. 

Precursor Name M ol weight (Meth.) ^ 
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rac fert-Butyl {5-fluoro-2-[1- 

EC1 „. (furan-2-carbonyl)-piperidin- C24H28FN304S 1.19 47403 

5-F-l-11b 3-ylmethylsulfanyO- 473.56 (LC-3) 4 ' 4UJ 

benzoimidazOl-1 -yl}-acetate 

rac fert-Butyl {2-[1 -(4- 

r.-.„ou brbmo-benzoyl)-piperidin-3-C26H29BrFN303S 1.18 e 6398 

5-F-M3b yimethylsulfanylJ-5-fluoro- 562.49 (LC-3) 
benzoimidazol-1 -yl}-acetate 

(S)-fert-Butyl [5-Fluoro-2-<1- 

benzyloxycarbonyl-azetidin- C25H28FN304S . 1.19 4859a 

5-F-l-34b 2-ylmethylsulfanyl)- 485.57 (LC-3) HO °; ° 

benzoimidazol-1 -ylj-acetate 

tert-Butyl (5-fluoro-2-(1- 

benzyloxycarbonyl-azetidin- C25H28FN304S 1.16 486 Q2 

5-F-!-35b 3 .yjmethylsulfanyl)- 485.57 (LC-3) 4BbUZ 
benzoirfiidazol-1 -yl]-acetate 

Table 61 

Starting materials 1-1 l e and I-13e of the following Table 62 are prepared using a 
5 procedure analogous to that described for Starting material 1-0 1 e, substituting the 
corresponding acid chloride to butyryl chloride. 



' , . ... . MS Data 

Starting MomQ Formula t R [minl ^ 

material Name Molweight (Meth.) -j™^ 

U J Fur ^ r ?" 2 r yl ." (3 " < C11H15NG3 0.62 21Q , 5 

l-11e hydroxymethyl-pipendin-1- 20g 24 , LC _ 3 x ziui& 

yl)-methanone ' 

(4-Bromo-phenyl)-(3- c13H16Br N02 0.77 9Q8 . 

l-13e . hydroxymethyl-pipendin-1- 29818 (LC-3) 
. yl)-methanone . 

Table 62 



10 



Starting material I-34e 

YSV2-Hvdroxvmethvl-azetidine-l-carboxvlic acid benzvl ester 
To a solution of (S)-Azetidme-l,2-dicarboxylic acid 1-benzyl ester (Starting material I- 
34f, 94 mg, 0.4 mmol) in 0.3 ml dry THF cooled to 0°C is added dropwise 450 ul of a 
15 1 M solution of borane in THF. The resulting solution is allowed to stir for 1 h at 0°C 
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and warm up to rt overnight. AcOH (1 ml) and water (1 ml) are then added as well as 
some saturated NaHC03 solution in water until pH=9 and no more gas evolution 
occurs. The resulting aqueous phase is extracted three times with AcOEt. The 
combined organic phase is washed once with some saturated NaHC03 solution in water 
and once with water. The solvents are evaporated in vacuo and the crude oil dried 
under high vacuum overnight, yielding the title compound (79 mg) in 89% as a 
colourless oil: / R = 0.84 min (LG-3), ESI-MS (pos.): m/z 222.08 [M+H] + ; 'H-NMR 
(CDG1 3 ): 8 (ppm) 2.00 (m, 1H, ClfcCHbN), 2.22 (m, 1H, CH2CH2N), 3.78-4.01 (m, 5H, 
CH2N and QfcOH), 4.52 (s, 2 H, OCIfcPh), 7.35 (s, 5 H, IW). 

Starting material I-35e of the following Table 63 is prepared using a procedure 
analogous to that described for Starting material I-34e, substituting Starting material I- 
35fforI-34f. 



15 



Starting 
material 



l-35e 



Name 



3-Hydroxymethyl-azetidine- 
1-carboxylic acid benzyl 
ester 



Formula 
Mol weight 



C12H15N03 
221.26 



Table 63 



♦ r m ini "V s Data 
*R i m,n J miz 

(Meth.) [M+H] * 



0.87 
(LG-3) 



222.22 



Starting material I-34f 

(SVAzetidine-l^-dicarboxylic acid 1-benzvl ester 

20 To a solution of L-azetidine-2-carboxylic acid (101.1 mg, 1 mmol) in 2N aqueous 
NaOH (0,675 ml) is added benzylchloroformiate (169 ul, 204.7 mg, 1.2 eq.) and the 
resulting mixture is stirred at rt for 2 h. The aqueous phase is washed once with Et20. 
The aqueous solution is set to pH=2 with a concentrated aqueous HQ solution and then 
saturated with solid Na 2 ^04. It is extracted three times with AcOEt. The combined 

25 organic phase is dried over Na^SC^. The solvents are evaporated under a stream of air 
and the crude oil dried under high vacuum overnight, yielding the title compound (126 
mg) in 53% as a colourless oil: t R = 0.76 min (LC-3), ESI-MS (pos.): m/z 277.16 
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[M+Naf; ^-NMR (CDC1 3 ): 8 (ppm) 2.53 (bs, 2H, CH2CH2N), 4.01 (t, 2H, ClfcN), 
4.82 (t, 1 H,CHC02H), 5.15 (s,2H, OCIizPh), 7.35 (s, 5 H, Harom.). 

Starting material I-35f of the following Table 64 is prepared using a procedure 
analogous to that described for Starting material I-34f, substituting 3-azetidine 
carboxylic acid for L-azetidine-2-carboxylic acid. 

■ m Formula f R [mln] M t5? to 

Intermed.ate Name M ol weight (Nleth.) . "JL 



.' Azetidine-1,3-dicarboxylic C12H13N04 0.75 iA 

,_35f acid monobenzyl ester 235.25 (LC-3) M ™ 



Table 64 



Example 5-F-I-29a 

racr5-Fluoro-2-(l-phenvlacetvl-pmolidm-3-vlmemvlsdfanvlVbe^ 
acetic acid 

rac [2-(PyrrolidinO-ylmemylsulfanyl)-benzoimidaz6l-l^ acid (Precursor 5-F- 
15 I-36a, 17.3 mg, 0.05 mmol) is suspended in dichloromethane (1 ml) and EtsN (10.2 mg, 
14.3 ul, 0.1 mmol, 2 eq.) as well as phenylacetyl chloride (9.28 mg, 8.00 uJ, 0.06 
mmol, 1.2 eq.) are added subsequently. The resulting mixture is stirred for 1 h at it. 
Some IN aqueous NaOH solution (1 ml) was added and the mixture is allowed to stir at 
rt for 1 h. Then dichloromethane (1 ml) and water (1 ml) are added and the aqueous 
20 solution is washed twice with dichloromethane to remove non-acidic impurities. The 
combined organic phase is washed with brine. Both aqueous phases (basic + brine) are 
then made acidic with 1 ml AcOH and the crude acid is extracted twice with 
dichloromethane (2 ml). The combined organic phases are washed with brine and dried 
over Na2S04. Evaporation of the solvent in vacuo and drying under high vacuum, 
25 yields the title compound (1 5 mg) in 68% as a white solid: t R = 0.94 min (LC-2), ESI- 
MS (pos.): m/z 428.1 1 [M+H] + , ESI-MS (neg.): m/z 426.18 [M-H] + . 
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Examples 5-F-I-25a to 5-F-I-33a of the following Table 65 are prepared analogous to 
the procedures described for 5-F-I-29a, substituting the corresponding acid chloride or 
sulfohyl chloride for phenylacetyl chloride. 



_ , ■. 4 - . . MS Data MS Data 
Examp,. Nam. M ~ JjjgJ ^ 

rac{2-[1-(4-Bromo- 

5-F-l-25a yliXhJ^^ ™*< 493.92 491.98 

benzoimidazol-l-ylj-acetic 492 36 (LC-3) 

acid ; 
rac {5-Fluoro-2-[1-(furan-2- 
Kci% carbonyl).pyrrolidi^ C19H18FN304S 0.90 , n4 dfi 4Q2 14 
5-F-l-26a ylmethylsulfanyl]- 403 43 <(LC-3) 40408 402.14 

benzoimidazol-1 -yl}-acetic 
acid 

rac[2-(1-Butyryl-pyrrolidin- 
5-F-l-27a 3 : ylmethyisulfan^ C18H22FN303S 0 89 38Q A 378 11 
benzoimidazol-1-yl]-acetic 379.45 (LC-3) 
acid 

rac{5-Fiuoro-2-[1-(3- 
phenyl-propionyl)-pyrrolidin- r iw>AFmm<* o Q9 
5-F-l-28a 3-ylmethy!sulfanyl]- C23H ^ 2 303S ( °ci 4 42 - 11 44017 
benzoimidazol-1 -yl}-acetic 
acid 

rac[5-Fluoro-2-(1-octanoyl- 

5-F-1-30a 'iJS^S^ C22HMFN3036 436.15 434.21 

benzoimidioM-yl]-acetic 43556 - (LC " 3) 
acid 

rac{5-Fluoro-2-l1-{2- 
phenyl-ethenesulfonyl)- 
5 F 1 31a pyrrolidine C22H22FN304S2 104 g M 4y4 1 ■ 

5-F-l-31a ylmethylsulfanyl]- 475.56 (LC-3) 4A>U4 4 ' 41 

benzoimidazol-1 -yl}-acetic 
acid 

rac{2-[1-(Butane-1- 

. e .«» , SU 5^ C18H24FN304S2 0.99 ^ 1 fi 

5-F-I-32a ylmethylsulfanyl]-5-fluoro- 42953 (LC-3) 43005 428.18 

benzoimidazol-1 -yl}-acetic v - / 

acid 

rac {5-Fluoro-2-[1-(4- 
methoxy-benzenesulfonyl)- 
c c . ~ pyrrolidine C21H22FN305S2 1.01 4ftQ Q6 478 12 

5-F-I-33a ylm H ethylsulfanyl]- 479.54 (LC-3) 48006 47812 

benzoimidazol-1 -yl}-acetic 
acid 

Table 65 
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Precursor 5-F-I-36a of the following Table 66 is prepared using a procedure analogous 
to that described for Precursor I-OOa, substituting the corresponding Precursor 5-F-I- 
25b for Precursor l-00b. 



15 



' ' Formula f R [minl MS Jf te 

Example Name M ol weight (Meth.) 

[5-Fluoro-2-(pyrrolidin-3- 

ylmethylsulfanyl)- C14H16FN302S 0.62 , in 19 

5-F-l-36a benzoimidazol-1-yll-acetic 309.36 (LC-3) 1,1 

acid 



Table 66 



Precursor 5-F-I-25b of the follo wing Table 67 is prepared using a procedure analogous 
to that described for Precursor l-00b, substituting the corresponding Intermediate 3-III 
10 for Intermediate 3-1 and 3-hydroxymethyl-pyrrolidin-l-carboxylic acid terf-butyl ester 
for 3-hydroxymemyl-piperidine-l-carboxylic acid ter/-butyl ester. 



_ . • . . . . MS Data 

Formula t R [min] 

Precursor Name M ol weight (Meth.) 

rac fert-Butyl [2-(Uert- 

butyloxycabonyl-pyrrolidin- C23H32FN3G4S 1.18 arr9R 

5 - | -'-* ,D 3-ylmethylsulfanyl)-5-fluoro- 465.58 (LC-3) w° 
benzoimidazol-1 -y l]-acetate 



Table 67 



Example Oxy-F-H-1 la 

rac f2-(5-Acetyl-2-memoxv-phenvlmethanesuln^yl)-5-fluoro-benzoimida2X)l-l-yl1- 
acetic acid 

To a suspension of [2-(5-acetyl-2-memoxy-benzylsulfanyl)-5-fiuoro-ben2»inndazol-l- 
20 yl]-acetic acid (Example 5-F-H-l la, 194 mg, 0.5 mmol) in dichloromethane (3 ml) 
cooled to 0°C is added w-chloroperbenzoic acid (103 mg, 0.6 mmol, 1.2 eq.) and the 
mixture is stirred at rt for 3 h. The solid is filtered over a fritted funnel and rinsed 
thoroughly with dichloromethane. The white solid obtained is dried under high vacuum 
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yielding the title compound (120 mg) in 59% as a white solid: f R = 0.89 min (LC-3), 
ESI-MS (pos.): m/z 404.91 [M+H] + ; ! H-NMR (DMSO-dg): 5 (ppm) 2.39 (s, 3H, 
C=OCH 3 ), 3.65 (s, 3H, OCH 3 ), 4.66 (dd, 2H, S=OCH 2 ), 5.20 (d, 2 H, CHCO2H), 7.11 
(d, 1H, Harom.), 7.29 (dt, 1 H, Harom.), 7.59 (dd, 1 H, Harom.), 7.75 (m, 1 H, IU), 7.98 
5 (dd,lH, Harom.). 

Biological assays : 

Preparation of CRTH2 membranes and radioligand binding assay . 

Preparation of the membranes and radioligand binding assays are performed according 
10 to known procedures, e.g. Sawyer N. et al. (Br. J. Pharmacol., 2002, 137, 1 163-1 172). 
A clonal HEK 293 cell line, expressing high level of recombinant hCRTH2 receptor, is 
selected for the preparation of membranes. Cells are detached from culture plates in 5 
ml buffer A per plate (5 mM Tris, 1 mM MgCl 2 x6 H 2 0, 0.1 mM PMSF, 0.1 mM 
phenanthroline) using a police rubber and transferred into centrifugation tubes and 
15 frozen at -80°C. After thawing, the cells are centrifuged at 500 g for 5 min and then 
resuspended in buffer A. Cells are then fragmented by homogenization with a Polytron 
homogenizer for 30 s. The membrane fragments are centrifuged at 3000 g for 40 min 
and resuspended in membranes in buffer B (50 mM Tris, 25 mM MgCl 2 , 250 mM 
saccharose, pH 7.4) and aliquots are stored frozen. 

20 Binding assay is performed in a total volume of 250 ul. In each well, 75 ul buffer C [50 
mM Tris, 100 mMNaCl, 1 mM EDTA, 0.1% BSA (protease free), 0.01 % NaN 3 , pH 
7.4] is mixed with 50 ul { 3 H} -PGD 2 [at 2.5 nM (220.000 dpm per well) from 
Amersham, TRK734], 100 ul CRTH2 membranes to give 80 ug per well and 25 ul of 
test Compound in buffer C containing 1% DMSO. For unspecific binding, PGD2 is 

25 added to the reaction mixture at 1 uM final concentration. This binding assay mix is 
incubated at rt for 90 min and then filtered through a GF/C filter plate. The filter is 
washed three times with\ce cold binding buffer. Then, 40 ul per well Microscint-40 
(Packard) are added and the bound radioactivity is quantified by means of Topcount 
{Packard). 

30 Test for antagonist binding to the CRTH2 receptor : 
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Compounds of Formula I display IC50 values of less than 10 uM, as exemplified in the 
following Table 68. 



Compound Name 


hCRTH2 BDG 
ICsoOiM) 


{2-[3-(Butoxycarbonyl-phenethyl-an^ 
benzoimidazol-l-yl} -acetic acid 


0.001 


{2-[5-Acetyl-2-(3-hyckoxy-propoxy)-ben^ 
benzoimidazbl-l-yl}-acetic acid 


0.002 


[2-(l-Butyryl-piperidin-3-yta^ 
benzoimidazol-l-yl]-acetic acid 


0.004 


[2-(5-Acetyl-2-methoxy-benzylsri^ 
yl]-acetic acid 


0.006 


rac. [2-(3r{(2-Cyclohexyl-2-p^ 

phenyl]-aniino}-propylsidfanyl)-benzoimidazol-l -yl]-acetic acid 


0.007 


[2-(5-Acetyl-2-methoxy-benzy^ 1 -yl]-acetic 
acid 


0.009 


{2-[3-(Butoxycarbonyl-phenethyl-amino)-propylsulfanyl]- 
benzoimidazol-l-yl} -acetic acid and its sodium salt 


0.010 


{2-[3-(Pentanoyl-phenethyl-amm^ 
l-yl}-acetic acid 


0.012 


rac2-[2-(5-Acetyl-2-methoxy-benzylsidfanyl)-5-fluoro- 
benzoimidazol-l-yl]-propionic acid 


0.013 


(2-{3-[(2 > 2-Diphenyl-ethyl)-pentanoyl-amino]-propylsidfanyl}- 
benzoimidazolrl-yl)-acetic acid 


0.015 


[2-(3-Memoxycarbonyl-beiizylsulianyl)-5-mtro-ben20iim 
yl]-acetic acid 


0.015 


rac. {2-[l-(4-Bromo-ben2»yl)-piperidm-3-ylmemylsulfanyl]- 
benzoimidazol-l-yl}-acetic acid 


0.018 


rac, [2-(l -Butyryl-piperidm-3-ylmemylsulfanyl)-benzoimidazol-l - 
yl] -acetic acid 


0.022 


rac {2-[l -(4-Bromo-benzoyl)-pyrroU(iin-3-ylmethylsulfanyl]-5- 
fluoro-benzoimidazol- 1 -yl } -acetic acid 


0.023 



Table 68 
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Intracellular calcium mobilization assay (FLIPR) : 

Cells (HEK-293), stably expressing the hCRHfc receptor under the control of the 
cytomegalovirus promotor from a single insertion of the expression vector pcDNA5 

5 (Invitrogen), are grown to confluency in DMEM (low glucose, Gibco) medium 

supplemented with 10% fetal calf serum (both Bioconcept, Switzerland) under standard 
mammalian cell culture conditions (37°C in a humidified atmosphere of 5% CO2). 
Cells are detached from culture dishes using a dissociation buffer (0.02% EDTA in 
PBS, Gibco) for 1 min, and collected by centrifugation at 200 g at rt for 5 min in assay 

10 buffer [equal parts of Hank's BSS (HBSS, Bioconcept) and DMEM (low glucose, 
without phenol red, Gibco)]. After incubation for 45 min (37°C and 5% CO2) in the 
presence of 1 \M Fluo-4 and 0.04% Pluronic F-127 (both Molecular Probes), 20 mM 
HEPES (Gibco) in assay buffer, the cells are washed with and resuspended in assay 
buffer, then seeded onto 384-well FLIPR assay plates (Greiner) at 50,000 cells in 66 pi 

15 per well, and sedimented by centrifugation. 

Stock solutions of test compounds are made up at a concentration of 1 0 mM in DMSO, 
arid serially diluted in assay buffer to concentrations required for inhibition dose 
response curves. Prostaglandin D2 (Biomol, Plymouth Meeting, PA) is used as an 
agonist. 

20 A FLIPR384 instrument (Molecular Devices) is operated according to the 

manufacturer's standard instructions, adding 4 jil of test compound dissolved at 10 mM 
in DMSO and diluted prior to the experiment in assay buffer to obtain the desired final 
concentration. An assay buffer containing 1 0 \i\ of 80 nM prostaglandin D2 (Biomol, 
Plymouth Meeting, PA), supplemented with 0.8% bovine serum albumin (fatty acid 

25 content <0.02%, Sigma), is then added to obtain a final concentration of 10 nM and 

0.1%, respectively. Changes in fluorescence are monitored before and after the addition 
of test compounds at ^ x ^488 nm and Xe m =540 nm. Emission peak values above base 
level after prostaglandin D2 addition are exported after base line subtraction. Values are 
normalized to high-level control ^no test compound added) after subtraction of base 

30 line value (no prostaglandin D2 added). The program XLlfit 3.0 (IDBS) is used to fit 
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the data to a single site dose response curve of the equation (A+((B-A)/(l+((C/x) A D)))) 
and to calculate the IC50 values. 

Antagonist analysis : 

Compounds of Formula I antagonize prostaglandin D2 mediated hCRTH2 receptor 
activity with an IC50 of less than 10 uM as exemplified in the following Table 69. 



Compound Name 


hCRTH2 
FLIPR 
ICsoO»M) 


{2-[5-(2^-Dmyd^o-mdole-l-carbonyl)-2-methoxy- 
benzylsulfanyl]-5-fluoro-benzoimidazol-l-yl}-acetic acid 


0.004 


[2-(3-Memoxycarbonyl-benzylsulfanyl)-5-nitro-benzoimidazol- 

l-yl]-acetic acid 


0.015 


[2-(5-Butylcarbamoyl-2-methoxy-benzylsulfanyl)-5-fluoro- 
benzoimidazol-l-yl]-acetic acid 


0.021 


rac {2-[l -(4-Bromo-benzoyl)-pyrrolidin-3-ylmethylsulfanyl]-5- 
fluoro-benzoimidazol-l-yl} -acetic acid 


0.088 


[2-(3-Memoxycarbonyl-benzylsulfanyl)-5-trifluoromethyl- 
benzoimidazol-l-yl]-acetic acid and its 6 trifluoromethyl 

regioisomer . 


0.098 


[2-(3-{Diphenylpropionylr[(4-ethyloxycarbonyl)-phenyl]- 
amino}-propylsulfanyl)-benzoimidazol-l-yl]-acetic acid 


0.128 


[2-(l-Butyi7l-piperi(hn-3-ymiemylsulfanyl)r5 ) 6-dichloro- 
benzoimidazol-l-yl]-acetic acid 


0.148 
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rac {2-[l-(3-Chlor6-benzoyl)-piperidin-3-ylmethylsulfanyl]- 
benzoimidazol-l-yl}-acetic acid 


A 4 CO 

0.156 


{2-[(6-Methoxy-3-methoxycarbonyl)-ben2ylsulfanylj- 
benzoimidazol-l-yl}-acetic acid 


0.201 


[2-(3,3-Diphenyl-propylsulia^ 

acetic acid 


0.212 

■ • - 



Table 69 



Formulations : 

The compounds of the invention can be formulated as the active ingredient according 
5 to methods known per se to give e.g. pharmaceutical preparations of the following 
composition: 



L 500 me tablets 

Active ingredient 500 mg 

10 Powdered lactose 149 mg 

Polyvinylpyrrolidone 15mg 

Dioctyl sodium sulfosuccinate 1 mg 

Sodium carboxymethyl starch 30 mg 

Magnesium stearate 5mg 
15 Total 700 mg 

2. 50 mg tablets 

Active ingredient 50 mg 

Powdered lactose^ 50 mg 

20 Microcrystalline cellulose 82 mg 

Sodium carboxymethyl starch 15mg 

Total 200 mg 
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3. 100 me capsules 
Active ingredient 
Powdered lactose 
Cornstarch 

Hydroxypropylmethyl cellulose 
Dioctyl sodium sulfosuccinate 
Talc 

Magnesium stearate 

4. 500 mg suppositories 
Active ingredient 
Suppository mass 

5. 100 mg soft gelatine capsules 
Active ingredient 

Medium chain triglyceride ; 



100.0 mg 
104.7 mg 
70.0 mg 
10.0 mg 
0.3 mg 
12.0 mg 
3.0 mg 
Total * r S00.0mg 

500 mg 
ad 2000 mg 

100 mg 
300 mg 
total 400 mg 
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CLAIMS 

1. Use of a compound selected from the group consisting of 2-sulfanyl-ben2X>imidazol- 
5 1-yl-acetic acids of the general Formula I 




wherein 

R ! , R 2 , R 3 and R 4 each independently represent hydrogen; alkyl; haloalkyl; halogen; 
10 nitro; cyano; formyl; methylsulfonyl; or methylcarbonyl; 
n is 0 or an integer from 1 to 10; 
r is 0 or the integer 1; 

R 5 , R 6 and R 7 each independently represent hydrogen; alkyl; alkenyl; cycloalkyl; aryl; 

aryloxy; alkylcarbonyl; cycloalkylcarbonyl; alkoxycarbonyl, arylcarbonyl; 
1 5 arylalkylcarbonyl; N-alkyl-N-aiyl-carbamoyl; N-alkyl-N-aiylalkyl-carbamoyl; N- 

arylalkyl-N-aryl-carbamoyl; heterocyclyl; heterocyclyloxy; heterocyclylcarbonyl; or an 

amino of Formula NR 8 R 9 ; or two of R 5 -R 7 together with the carbon atom to which they 

are attached form cycloalkyl or saturated heterocyclyl; 

R 8 represents hydrogen or R 9 ; 
20 R 9 independently from R 8 represents cycloalkyl; cycloalkylalkyl; aryl; 

cycloalkylarylalkyl; arylalkyl; (diaryl)-alkyl; alkylcarbonyl; alkenylcarbonyl; 

cycloalkylcarbonyl; cycloalkylalkylcarbonyl; alkoxycarbonyl; alkoxydicarbonyl; 

arylcarbonyl; arylalkylcarbonyl; arylalkenylcarbonyl; (diaryl)-alkylcarbonyl; 

cycloalkyiarylalkylcarbo|yl; heterocyclylcarbonyl; alkylcarbamoyl; arylcarbamoyl; 
25 arylalkylcarbamoyl; alkylsulfonyl; arylsulfonyl; arylalkylsulfonyl; or 

R 8 and R 9 , together with the nitrogen atom to which they are attached, form a 

heterocyclyl group; 
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R 11 is hydrogen or methyl; 

and optically pure enantiomers, mixtures of enantiomers, racemates, optically pure 
diastereoisomers, mixtures of diastereoisomers, diastereoisomeric racemates, mixtures 
of diastereoisomeric racemates, meso forms, geometric isomers, and prodrugs of 
compounds in which a prodrug forming group is present, as well as solvates and 
pharmaceutical^ acceptable salts of such compounds, and morphological forms; 
for the manufacture of medicaments for the control of disorders responding to CRTH2 
receptor antagonist treatment 

2. The use of a compound of Formula I according to claim 1, wherein R 1 , R 2 , R 
and R 4 each independently represent hydrogen, allcyl, haloalkyl, halogen, nitro, cyanb 
or formyl; r is 0; and R 11 is hydrogen. 

3. Compounds as defined in Claim 1 or 2 for use as therapeutically active 
substances, with the exception of {2-[3-methyM-(2-morpholm^ 
pyridin-2-ylmethyisulfanylj-benzoimidazol-l -yl} -acetic acid. 

4. A medicament containing one or more compounds according to Claim 3 and 
a pharmaceutically acceptable carrier. 

5. Compounds as defined in Claim 1 or 2, with the exception of: 

(2-octylsulfanyl-beiizoimidazol-l-yl)--acetic acid; 
(2-butylsulfanyl-benzoimidazol-l -yl)-acetic acid; 
(2-propylsulfanyl-benzoimidazol-l -yl)-acetic acid; 
(2-ethylsulfanyl-benzoimidazol- 1 -yl)-acetic acid; 
(2»methylsulf anyl-benzoimidazol- 1 -yl)-acetic acid; 
(2-isopropylsulfanyl-benzoimidazol-l -yl)-acetic acid; 
(2-sec-buty Isulfanyl-benzoimidazol- 1 -yl)-acetic acid; 
^2-isobu1ylsxilfanyl-benzoimida2ol-l-yl)-acetic acid; 
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(2-aUylsulfanyl-benzoimida2»l-l-yl)-acetic acid; 
(2-cyclohexyls\ilfanyl-benzpimidazx)l-l-yl)-acetic acid; 
5 (2-beiizylsulfanyl-benzo^ 
(2-phenethylsulfany^ 
[2-(naphthden-l-ylmethy^ 
{2-[2-(4-ferNbutyl-phenoxy)-ethyte^ 

{2-[2-(4-propoxy-phenoxy)-ethylsulf^ acid; 
15 {2-[2-(4-ethoxy-phenoxy)-e^ 

{2-[2-(3,4-dimethyl-phenoxy)-ethylsulfanyl]-benz^ 
{2-[2-(3-methylphenoxy)-ethylsulfanyl]-benzoim 

20 

{2-[2-(naphthden-2-yloxy)-e^^ 
{2-[2-(4-methoxy-phenoxy)-eft^^ 
25 {2-[2-(4-butoxy-phenoxy)"ethylsulfanyl]-beiizoimidazol-l'-yl} -acetic acid; 

{2-[2-(4-methylphenoxy)-^ 

[2-(2-phenoxy-ethylsulfanyl)-beiizoimida2ol- 1 -yl] -acetic acid; 

30 

{2-[2-(4-ethyl-phenoxy)-ethylsidfanyl]-benzoiinidazol- 1 -yl}-acetic acid; 

{2-[2-(2-methylphenoxy)-ethylsulfanyl]-benzoimidazol- 1 -yl} -acetic acid; 

35 {2-[2-(4-cMoro-phenoxy)-ethylsulfanyl]-benzoimidazol- acid; 

{2-[2-(2-isopropyl-4-methyl-pheno 
acetic acid; 

.{2-[2-(naphthalen-l -yloxy)-ethylsulfanyl]-benzoimidazoH -yl) -acetic acid; 

40 

{2-[2-(2,6-Dimetoyl-phenox acid; 
{2-[2-(4-is6propoxy-phenoxy)-et^ 1 -yl} -acetic acid; 

45 {2-[2-(2-fluoro-phenoxy)-ethylsulfanyl]-benzoiim 

{2-[2-(2-methoxy-phenoxy)-ethylsdfanyl]-benzoimidazol- 
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and 

{2-[3-methyM-(2-moipto^ 
benzoimidazbl-l-yl}-acetic acid. 

5 • ; • . 

6. Compounds according to Claim 5, wherein 

R 5 represents hydrogen; 

10 R 6 represents hydrogen; alkyl; or alkoxycarbonyl; and 

R 7 represents alkoxycarbonyl; N-alkyl-N-aiylalkyl-carbamoyl; N-alkyl-N^aryl- 
carbamoyl; alkylcarbonyl; N-arylalkyl-N-aryl-carbamoyl; arylalkylcarbonyl; 
arylcarbonyl; cycloalkylcarbonyl; heterocyclylcarbonyl; heterocyclyloxy; an amino of 
Formula NR 8 R 9 ; aryl substituted with one or two of alkoxy, alkylcarbonyl, and 

15 alkoxycarbonyl and optionally an additional halogen; or heterocyclyl substituted with 
alkylcarbonyl, cycloalkylcarbonyl, alkoxycarbonyl, arylcarbonyl, arylalkylcarbonyl, 
. (diaryl)alkyl carbonyl or heterocyclylcarbonyl and optionally an additional halogen; or 

R 6 represents alkyl or alkoxycarbonyl and R 7 represents aryl; or 

20 

R 6 and R 7 together with the carbon atom to which they are attached form cycloalkyl or 
saturated heterocyclyl. 

7. Compounds according to Claim 1, wherein 

25 R 1 , R 2 , R 3 and R 4 each independently represent hydrogen; alkyl; haloalkyl; halogen; 
nitro; cyano; formyl; methylsulfonyl; or methylcarbonyl; 
n is 0 or an integer from 1 to 5; 
r is 0 or the integer 1; 

R 5 , R 6 and R 7 each independently represent hydrogen; alkyl; alkenyl; cycloalkyl; aryl; 
30 aryloxy; alkoxycarbonyl, arylcarbonyl; N-alkyl-N-aryl-carbamoyl; N-alkyl-N- 

arylalkyl-carbamoyl; N-arylalkyl-N-aryl-carbamoyl; heterocyclyl; heterocyclyloxy; 
heterocyclylcarbonyl; or an amino of Formula NR 8 R 9 ; or two of R 5 -R 7 together with 
the carbon atom to which they are attached form cycloalkyl or saturated heterocyclyl; 
R 8 represents hydrogen or R 9 ; 
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R 9 independently from R 8 represents cycloalkyl; cycloalkylalkyl; aryl; arylalkyl; 
(diaryl)-alkyl; alkylcarbonyl; cycloalkylcarbonyl; cycloalkylalkylcarbonyl; 
alkoxycarbonyl; alkoxydicarbonyl; arylcarbonyl; arylalkylcarbonyl; 
arylalkenylcarbonyl; (diaryl)-alkylcarbonyl; heterocyclylcarbonyl; alkylcarbamoyl; 
5 arylcarbamoyl; arylalkylcarbamoyl; alkylsulfonyl; arylsulfonyl; arylalkylsulfonyl; or 

' ft 0 

R and R , together with the nitrogen atom to which they are attached, form a 
heterocyclyl group; and 
R 11 is hydrogen or methyl; 
with the exception of the following compounds: 
10 (2-octylsulfanyl-benzoimidazoM^ 

(2-butylsulfanyl-benzoiinidazol--l-yl)-acetic acid; 
(2-propylsulfanyl-benzoimidazol-l -yl)-acetic acid; 
(2-ethylsulfanyl-benzoiniidazol- 1 -yl)-acetic acid; 
(2-methylsulfanyl-benzoimidazol- 1 -yl)-acetic acid; 
15 (2-isopropylsulfanyl-benzoimida^ 
(2-sec-butylsulfanyl-benzoi^ 
(2«isobutylsulfanyl-beiizoimida2ol-l-yl)-acetic acid; 
(2-allylsulfanyl-benzoimidazol- 1 -yl)-acetic acid; 
(2-cyclohexylsulfanyl-benzoimidazol- 1 -yl)-acetic acid; 
20 (2-benzylsulfanyl-benzoiim^ 

(2-phenethylsulfanyl-benzoimidazol-l-yl)-acetic acid; 
[2-(naphthalen- 1 -ylmethylsulfanyl)-benzoimida2ol- 1 -yl]-acetic acid; 
{2-[2-(4-ter^butyl-phen^ acid; 
{2-[2-(4-propoxy-phenoxy)-ethylsulf^ acid; 
25 {2-[2-(4-ethoxy-phenoxy)-e1hylsulf^ acid; 

{2- [2-(3 ,4-dimethyl-phenoxy)-ethylsulf^ 1 -yl} -acetic acid; 

{2-[2-(3 -methylphenoxy)-ethylsulfanyl]-beiizoimidazol-l -yl} -acetic acid; 
{2-[2-(naphthden-2i-yloxy)-ethylsulfanyl]-ben2oinoidazot 
{2-[2-(4-methox^-phenoxy)-ethyls\ilfanyl]-benzoimid^ 
30 {2-[2-(4-butoxy-phenoxy)-ethylsiilfanyl]-ben2oimidazol-l -yl} -acetic acid; 

{2-[2-(4-methylphenoxy)-ethyisulfan^ acid; 
[2-(2-phenoxy-ethylsidfanyl)-benzoimidazol- 1 -yl]-acetic acid; 
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{2-[2<4-e%l-phenoxy)-ethylsulM 
{2-[2-(2-methylphenoxy)-e1hylsiilfanyl]-benzoimidazol-l-yl}- 
{2-[2<4-cMoro-phenoxy)-ethylsid^^ acid; 
{2-[2-(2-isopropyM-methyl-phenoxy)-ethylsulfanyl]-benzoiimdaTO 
5 acetic acid; 

{2-[2<naphthalen-l-yloxy)-e acid; 
{2-[2-(2,6-Dimethyl-phenoxy)-ethylsu^ acid; 
{2-[2-(4-isopropoxy-phenox^ acid; 
{2-[2-(2-fluoro-phenoxy)-ethylsulfanyl]-benzoi^ 
10 {2-[2-(2-methoxy-pkenoxy) acid; 

and 

{2-[3-methyM-(2-morpholin-4-yl-eth^^ 
benzoimidazol-l-yl} -acetic acid. 

15 8. Compounds according to Claim 5 or 7, wherein aryl groups present as R 5 -R 9 , 

alone or in combination, are unsubstituted or mono- or di-substituted with substituents 
independently selected from lower alkyl; hydroxy-lower alkyl; lower alkoxy; lower 
alkoxy-lower alkyl; halogen; cyano; lower alkoxycarbonyl; lower alkylcarbonyl; aryl; 
aryl-lower alkyl; cycloalkyl; 2,3-ctthydro-indole-l-cdrbonyl; lower alkylcarbamoyl; 

20 morpholine-4-carbonyl; aryl-lower alkylcarbamoyl; N,N-di-lower alkylcarbamoyl; fol- 
lower alkyl-N-aryl-lower alkyl-carbamoyl; hydroxy-lower alkoxy; arylcarbonyl; and 
heterocyclyl. 

9. Compounds according to any one of Claims 5-8, wherein R 6 and R 7 together 
25 with the carbon atom, to which they are attached, form a saturated heterocyclyl ring 

containing one nitrogen atom which is substituted with R 10 , wherein R 10 represents 

alkylcarbamoyl; alkylcarbonyl; alkoxycarbonyl; alkylsulfonyl; arylalkylcarbamoyl; 

arylalkylcarbonyl; arylalkoxycarbonyl; arylalkylsulfonyl; arylcarbamoyl; arylcarbonyl; 

(diaryl)-alkylcarbonyl; aryloxycarbonyl; arylsulfonyl; arylalkenylsulfonyl; 
30 cycloalkylcarbamoyl; cycloalkylalkylcarbonyl; cycloalkylcarbonyl; 

cycloalkyloxycarbonyl; cycldalkylsulfonyl; heterocyclylcarbamoyl; 

heterocyclylcarbonyl; heterocyclyloxycarbonyl; or heterocyclylsulfonyL 
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5 



1 0. Compounds according to any one of Claims 5-9, wherein R 1 , R 2 , R 3 and R 4 
each independently represent hydrogen; methyl; trifluoromethyl; fluoro, chloro, bromo; 
nitro; cyano; or fonnyL 

11. Compounds according to any one of Claims 5- 1 0, wherein n is 1 or 2; R 5 
and R 6 each represent hydrogen; R 7 represents an amino of Formula NR 8 R 9 ; 

D 

R represents hydrogen; and 
10 R 9 represents cycloalkyl; aryl; arylalkyl; (diaryl)-alkyl; alkylcarbonyl; cycloalkyl- 
alkylcarbonyl; cycloalkylcarbonyl; alkenylcarbonyl; alkoxycarbonyl; 
alkoxydicarbonyl; arylcarbonyl; arylalkylcarbonyl; (diaryl)-alkylcarbonyl; 
heterocyclylcarbonyl; alkylcarbamoyl; arylcarbamoyl; arylalkylcarbamoyl; 
alkylsulfonyl; arylsidfonyl; arylalkylsulfonyl; or 

15 

R represents cycloalkyl; arylalkyl; aryl; alkoxycarbonyl; and 
R 9 represents cycloalkyl; cyclylalkyl-alkyl; aryl; arylalkyl; (diaryl)-alkyl; cycloalkyl- 
alkylcarbonyl; alkylcarbonyl; arylalkylcarbonyl; (diaryl)-alkylcarbonyl; 
alkylcarbamoyl; arylcarbamoyl; arylalkylcarbamoyl; alkylsulfonyl; arylsulfonyl; 
20 arylalkylsulfonyl; or 

ft 0 

R and R , together with the nitrogen atom to which they are attached, form a 
phthalazinyl; isoindolyl; benzoimidazolyl; indazolyl; quinazolinyl; or benzoisothiazolyl 
ring system. 

25 

12. Compounds according to Claim 1 1, wherein R 8 represents hydrogen; and 
R 9 represents 3-phenyl-acryloyl; butoxycarbonyl, fert-butoxycarbonyl; 
ethoxydicarbonyl; propylcarbamoyl; 2,2-dimethyl-propionyl; 3,3-dimethyl-butyryl, 3- 
octanoyl, pentanoyl; butane- 1-sulfonyl; 4-piperidin-l-yl-phenyl, phenyl; 2,2-diphenyl- 

30 ethyl, 3-benzyl; 2-cyclotLxyl-2-phenyl-acetyl, 3,3-diphenyl-propionyl, 3-phenyl- 

propionyl, diphenylacetyl, phenylacetyl; phenylmethanesulfonyl; phenylcarbamoyl; 4- 
bromo-benzoyl, 4-methoxy-benzoyl, benzoyl, biphenyl-4-carbonyl, naphthalene- 1- 
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carbonyl, benzenesulfonyl; cyclohexanecarbonyl, cyclopropanecarbonyl, 3- 
cyclopentyl-propionyl; furan-2-carbonyl, or pyridine-3-carbonyl; or 
R 8 represents butoxycarbonyl, terf-butoxycarbonyl; 4-carboethoxyphenyl, 4-piperidin- 
1-yl-phenyl, phenyl; benzyl, 2,2-diphenyl-ethyl, phenethyl; cyclopropyl; and 
5 R 9 represents propylcarbamoyl; pentanoyl; butane-1 -sulfonyl; 4-piperidin-l-yl-phenyl, 
phenyl; benzyl, phenethyl, 2,2-diphenyl-ethyl; benzylcarbamoyl; 2-cyclohexyl-2- 
phenyl-acetyl, 2-phenylacetyl, 3,3-diphenyl-propionyl, diphenylacetyl, 
phenylmethanesulfonyl; phenylcarbamoyl; benzenesulfonyl; cyclohexyl, cyclopropyl; 
or cyclohexylmethyl; or 
10 R 8 and R 9 , together with the nitrogen atom to which they are attached, represent 1 -oxo- 
lif-phthalazin-2-yl; 1 -oxo-1 ,3-dihydro-isoindol-2-yl; 2«oxo-2,3-dihydro- 
benzoimidazol-l-yl; l-ethoxycarbonyl-3-oxo-2,3-dihydro-indazole-2-yl; 2,4-dioxo-l,4- 
dihydro-2/T-quinazolin-3-yl; or l,3-dioxo-l,3-dihydro-isoindol-2-yl; l,l,3-trioxo-l,3- 
dihydro- 1 X 6 -benzo[d]isothiazol-2-yl. 

15 ; 

13. Compounds according to any one of Claims 5-10, wherein n is 0; R 5 and R 6 
each represent hydrogen; and R 7 represents phenyl; furanyl, oxazolyl, pyridinyl or 
thiazolyl, all substituted with one or two of alkoxy, alkylcarbonyl, and alkoxycarbonyl 
and optionally an additional halogen. 

20 

14. Compounds according to any one of Claims 5- 1 0, wherein n is 0; R 5 and R 6 
each represent hydrogen; and R 7 represents phenyl, optionally mono- or di-substituted 
wherein the substitutents are independently selected from the group consisting of 
hydroxy-alkyl, alkoxy, alkoxyalkyl, alkoxycarbonyl, halo, alkylcarbonyl, phenyl, 2,3- 

25 dihydro-indole-1 -carbonyl, alkylcarbamoyl, morpholine-4-carbonyl, benzylcarbamoyl, 
N,N-dialkylcarbamoyl, N-alkyl-N-benzyl-carbamoyl, hydroxyalkoxy and benzoyl; or 
R 7 represents 3-oxo-indan-5-yl or 8-oxo-5,6,7,8-tetrahydro-naphthalen-2-yl, both 
substituted by alkoxy. 

30 15. Compounds according to any one of Claims 5- 10, wherein n is 1 ; 

R 5 represents hydrogen; and R 6 and R 7 together with the carbon atom to which they are 
attached form a 5- or 6-membered saturated heterocyclyl containing one nitrogen ring 
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atom, wherein this nitrogen ring atom contains a substituent R , wherein R is as 
defined in Claim 9. 

16. Compounds according to Claim 5 selected from the group consisting of: 

{2-[3 -(butoxycarbonyl-phene^ 1 -yl} - 

acetic acid; 

rac [2-(3-{(2-cyclohexyl-2-pheny^ 
propylsiilfanyl)-benzoimidazol- 1 -yl]-acetic acid; 
10 (2-{3-[(2,2-diphenyl-ethyl)^ 
acetic acid; 

[2-(3-methoxycarbonyl"benzylsulfanyl)-5-nitro-benzoim acid; 

rac {2-[l-(4-bromo-benzoyl)-piperidin-3-y 

acid; 

15 {2-[(6-methoxy-3-methoxycarbonyl)-be^ acid; 
[5-fluoro-2-(3 -methoxycarbonyl-benzylsulfanyl)-benzoimidazol- 1 -yl]-acetic acid and 
its 6-fluoro regioisomer; 

{2-[(6-bromo-3-methoxycarbonyl)-be acid; 
[2-(3 - {butyloxy carbonyl- 
20 benzoimidazol-l-yl]-acetic acid; 

[5-cyano-2-(3-methoxycarbonyK and 
its 6-cyano regioisomer; 

[2-(4-ethyloxycarbonyl-buty^ acid; 
[2-(3-{cUphenylacetyl-[(4-ethyloxycaA^ 
25 benzoimidazol-l-yl]-acetic acid; 

[2-(3-{ [(4-ethyloxycarbonyl)-phenyl]-pentanoyl-amino}-propylsulfanyl)- 

benzoimidazol-l-yl]-acetic acid; 

rac {2-[l -(fiu^-2-carbonyl)-piperidin-3-ylm^ 

acid; 

30 {2-[3-(benzyl-butoxycarbonyl-amin^ 
acid; 

rac {2-[l-(3-phenyl-propionyl)-pi^ 
acetic acid; 
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(2-{3-[(4-ethyioxycarbon^ 
benzoimidazol-l-yl)-acetic acid; 
{2-[3-(benzyl-pen1^oyl-ai^ 

{2-[3«(cyclopropyl«diphenylacetyl-amino)-propylsdfanyy 
5 acid; 

[2-(3-{diphenylpropionyl-[(4-efo^ 
benzoimidazol-l-ylj-acetic acid; 

rac [2-(l •methyl-2-oxo-2-phenyl-ethylsulfanyl)-benzoiim 1 -yl]-acetic acid; 

[2-(3-methoxycarbonyl~ben2ylsulfanyl)-5-triflu^ 
10 acid and its 6-trifiudromethyl regioisomer; 

[2-(3,3-diphenyl-propylsulfanyl)-6-iutro-benzoinudazol^ acid; 

(2-benzylsulfanyl-5 -nitro-beiizoimidazol-l-yl)-acetic acid and its 6-m 

{2-[3-(l-phenethyl-3-propyl-ureido acid; 

rac {2-[l-(3-chloro-benzoyl)-piperidin-3-yto 
15 acid; 

{2-[3-(l r 3-dioxo-l,3-dihydro-is^ 

yl}-acetic acid; 

{2-[3-(l , 1 ,3 -trioxo- 1 ,3-dihydro- 1 X 6 -benzo[d]isothiazol-2-yl)-propylsulfanyl]- 
benzoimidazol-l-yl}-acetic acid; 
20 (2-{3-[(2,2»diphenyl-ethyl)-(33-diphenyl-propionyl)-amino]-propyls^ 
ben2X)imidazol-l-yl)»acetic acid; 
(2-{3-[cyclopropyl-(3,3-diphenyl-propion^ 
yl)-acetic acid; 

rac (2-{3HX2-cyclohexyl-2-phenyl-^ 
25 benzoimidazoH-yl)-acetic acid; 

(2- {3-[cttphenylacetyl-(2,2-diphen^ -benzoimidazol- 1 - 

yl)-acetic acid; 

rac [2-(l-heptanoyl-piperidm-^^ 

{2-[3<3,3-diphenyl-pro^onyla^^ acid; 
30 (2-{34(butane-l-sulfonyl)^ 
acetic acid; 
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{2-[3-(benzyl-(phenylmeth^ 
acetic acid; 

(2-{3-[(2,2-diphenyl-ethyl)-(phenylacetyl)-amino]-prop 
yl)-acetic acid; 
5 {2-[3-(benzenesulfonyl-cyclopro^^ 
acetic acid; 

{2-[3-(phene%l-(phenylmethane^^ 
yl}-acetic acid; 

[2-(3,3-diphenyl-propylsul^ 
10 {2-[3-(phene%l-(phenylacetyl)a 
acid; 

{2-[3-(diphenylacetyl-phenethyl-am^ 
acid; 

(2-{[(2-cMoro-4-methyloxycarbony 
15 yl)-acetic acid; 

rac [2-(bicyclo[4.2.0]octa-l,3,5-tf^ acid; 
[2-(3-ace1yl-benzylsu^^ 

[5-fluoro-2-(2«phenoxy-ethylsulfanyl)-benzoimidazol- acid and its 6-fluoro 

regioisomer; 

20 [2-(3-phenylmethanesulfonylamino-propylsulfanyl^ acid; 
[2-(4-ethyloxycarbonyl-butylsulfanyl)^ 
{2-[3-(l,3-dioxo-l,3-dihydro-isoindol-2^^ 
acetic acid; 

{2-[3-(l >dioxo4 ,3 -dihydro^so 
25 yl} -acetic acid; 

(2-{3-jphenylmethanesulfonyl-(4-piperidin-l -yl»phenyl)-amino]-propylsulfanyl}- 
benzoimidazoH-yl)-acetic acid; 

[2-(4-ethyloxycarbonyl-butylsulfanyl)-5-fluoro-benzoim acid and its 

6-fluoro regioisomer; \ 
30 {2-(3-diphenylacetylamino-propylsu^^ 
{2-[3<cyclopropyl-(phenylmethanesulfon^ 
yl}-acetic acid; 
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{2-[(5-bromo-3-methoxycarbonyl)-ber^ 

{5-mtro-2-[2-(4-cMoro-phenoxy)^th^^ acid; 
[2-(33-diphenyl-propylsulfanyl)-5-nitro-benzoiirdda2»l-l^ 
{2-[3-(2 > 4-dioxo4,4-dihydro-2J/-quinazolin-3-yl)-propylsulfan^ 
5 yl}-acetic acid; 

{2-[3-(benzyl-(phenyta^ acid; 

(2-{3-[(2,2-diphenyl-ethyl)-(pheny^ 

benzoimidazol-l-yl)-acetic acid; 

rac [2-(l-acetyl-piperidin-3-ylme%te^ acid; 
10 (2-{3-[benzyl-(3,3-dipheny^ 
acetic acid; 

(2-[3-(cyclopropyl-(phenylacetyI)-ai^ 
acid; 

rac [2-(l -methyloxycarbonyl- 1 -phenyl-methylsiilfanylj-benzounidazo]- 1 -yl]-acetic 
15 acid; 

{2-[3 -(butoxycarbonyl-cyclohexyl-amino^ -acetic 
acid; 

[2-(3-diphenylacetylaimno-pro^ 

{2-[3-(l ,3-diphenyl-ureido)-propylsulfanyl]-benzoimidazol-l -yl} -acetic acid; 
20 (2-benzylsulfanyl-6-nitro-benzoimidazol-l-yl)-acetic acid; 
rac [2-(l-diphenylacetyl-piperidm-3- 
acid; 

{2-[3-(cyclopropyl-pentanoyl-amin^^ acid; 
(2-{3-[benzenesulfonyl-(4-pi^ 
25 benzoimidazol-l-yl)-acetic acid; 

{2-[3-(benzyl-ctfphenylacetyl-air^ -yl}-acetic acid; 

{2-[3-(te^butoxycarbony^ 

acid; 

[2-(3-phenyl-propylsulfanyl)-be^^ 
30 [2-(3-methoxycarbonyl-benzyl 

[2-(3-benzenesdfonylairrino-pro^ acid; 
{2-[3-(l-benzyl-3-propyl-weido)^ 
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(2-{3-[l-(2,2-ctiphenyl-^ 
acetic acid; 

[2-(4-ethyloxycarbonyl-butylsulf^ 
acid and its 6-trifluoromethyl regioisomer; 
5 [5-cyano-2-(4-ethyloxycarbonyl-butylsulfanyl)-benzo acid and its 

6-cyano regioisomer; 
[2-(5-ethyloxycarbonyl-pentylsulfa^ 
(2-{3-[(3,3-diphenyl-propionyl)-pte 
acetic acid; 

1 0 {2-[3-(butoxycarbonyl-(cyclohe^ - 
yl}-acetic acid; 

(2-{3-[te^butoxycarbonyl-(4-piperi^ 

benzoimidazol-l-yl)-acetic acid; 

(2-{3 - [phenylacetyl-(4-piperidin- 1 -yl-phenyl)-axnino]-propylsulfanyl } -benzoimidazol- 
15 l-yl)-aceticacid; 

{2-[3-(2,3Tdihydro-l-ethyloxyc^ 

benzoimidazol-l-yl}-acetic acid; 

rac {2-[l-(3-cyclopentyl-propionyl)-piperidin-^^ 

yl} -acetic acid; 
20 (2-{3-[ter^butoxyc^ 

benzoimidazol-l-yl)-acetic acid; 

{2-[3-(benzenesulfonyl-phenethyl-ai^ 

acid; and 

{2-[5-(3,4-dihydro-2#-quin^^ 
25 acetic acid. 

17. Compounds according to Claim 1 selected from the group consisting of: 
rac {2-[l«(3,4-dicWoro-benzenesulfonyl)-piperidin-3-ylmeth^ 
benzoimidazoH-yl}-ac^ic acid; 
30 rac {2-[l-(3-phenyl-aciyloyl)-p^ 
acetic acid; 
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[2-(l-butyryl-piperi^ 
acid; 

[2-(5-methyloxycarbonyL 
acid; 

5 [2-(5-acetyI-2-methoxy-benzylsu^ 
[2-(l-butyryl-piperidin-3-ylm^ 
acid; 

[2-((R> 1 -butyryl-piperidin-3-ylmethylsulfanyl)-be 1 -yl]-acetic acid; 

[2-(5-acetyl-2-methoxy-benzylsu^^ acid; 
1 0 [2-(5-acet%2-methoxy-benzylsulf^ acid; 
rac [2-(l -butyryl-piperidin-3 -ylmetbylsulfanyl)-5-fluoro-benzoimidazol-l-yl^ 
acid; 

rac {5-fluoro-2-[l-(fiiran-2-cart^ 
yl}-acetic acid; 
15 rac {2-[l-(4-bromo-benzoyl)-pip^^^ 
yl}-acetic acid; 

[2K5-acetyl-2-methoxy-benzyls^ 
acid; 

[2-(5-acetyl-2-methoxy-benzylsul^^ 1 -yl]-acetic 

20 acid; 

[2-(5-acetyl-2-methoxy-beiiaylsidf^^ 

[2<5-acetyl-2-methoxy-ben^ 1 -yl]-acetic acid; 

[5-acetyl-2-(5-acetyl-2-methoxy-benzylsu^^ 

[2-(5-acetyl-2-methoxy-b^ acid; 
25 rac2-[2-(5-acetyl-2-me1hoxy-benzylsulf^ 
acid; 

[2-(5-butylcarbamoyl-2-methoxy-ben^ 
acid; 

[2<5-benzylcarbamoyl-2«methoxy-benzylsulfanyl)-5 1 -yl]- 

30 acetic acid; 

{2-[5-(2,3-dihy(ko-mdole4-^ 
benzoimidazol-1 -yl} -acetic acid; 
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[2-(5-diethylcarbamoyl-2-^ 
acetic acid; 

[2-(5-acetyl-2-methoxy-be^^ acid; 
rac {2-[l -(4-bromo-benzoyl)-pyrroli<^^ 
5 yl} -acetic acid; 

rac { 5-fluoro-2- [ 1 -(furan-2-carbonyl)-pyrroH^ 1 - 

yl}-acetic acid; 

rac {5-fluoro-2r[l-(2-phenyl-ethenesulfc^ 
benzoimidazol-l-yl} -acetic acid; 
10 [2-(5-acetyl-2-butoxy-benzylsutf^ 

{2-[5-acetyl-2-(3-hyckoxy-propoxy)-ben^ 
acetic acid; 

[2-(5-benzoyl-2-methoxy-benzy^ acid; 
[5-fluoro-2-(6-methoxy-3-oxo-indan-5-ytae^ 
15 acid; 

[2-(5-acetyl-2-ethoxy-benzylsulf^ acid; 
[2-(5-ace1yl-2-propoxy-ben2ylsulfany^ acid; and 

rac [2-(5-acetyl-2-methoxy-phenylmefa 
acetic acid. 



20 



1 8. Compounds of the general Formula II 




R^aiLn; 



25 wherein R -R ami n are as in Formula I and R represents an alkyl group, with 

the exception of: 



methyl {2-(5-trifluoromethyl-pyridin-2^ 
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methyl [2-(4-cUoro-benzylsiilfanyl)«benzoimidazol-l^ 

methyl (2-benzylsulfanyl-benzoimidazol- 1 -yl)-acetate; 
."5' \ . 

methyl [2-(5-mtro-pyridin-2-ylsul^^ 

methyl (2-methylsidfanyl-benz^ 

10 ethyl (2-methylsulfanyl-benz^^ 

methyl (2-ethylsiilfanyl-beiizoimidazol- 1 -yl)-acetate; 

ethyl [2-(l 3»7-trime%l-2,6-dioxo-23^74e^ 
15 benzoimidazol-l-yl]-acetate; 

ethyl {2-[3-methyM-(2-morpholin^-yl-ethylsiilfanyl)-pyridin-2- 
ylmethylsulfanyl]«benzoimidazol- 1 -yl} -acetate; and 

methyl {2-[3-methyl-4-(2ntnorpholin^ 
ylmethylsulfanyl] -benzoimidazol- 1 -yl} -acetate. 



20 



1 9. Compounds of the general Formula 




R 5 

N y 
)h" S-(CH 2 ) n -C— R6 

V 



25 wherein r!.-R 7 and n are as in Formula L 



20. Compounds of the general Formula 
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Ri 

i r >-sH 





N 



R 3 * 

wherein R*-R 4 and R 11 are as defined for Formula I and R represents 
an alkyl group. 

• • . v "-^ . ■ 

5 21. Compounds as defined in Claim 5 for use as therapeutically active 

substances. 

22. A medicament containing one or more compounds according to Claim 5 and 
a pharmaceutical^ acceptable carrier. 

10 

23 . The use of compounds according to Claim 5 for the manufacture of 
medicaments for the control of disorders responding to CRTH2 receptor antagonist 
treatment. 
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